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SYLLABUS

M.A. (PREVIOUS)

ECONOMIC GEOGRAPHY

Paper-III

Unit-1 Scope, Content and recent trends in economic geography, relation of economic

geography with economics and other branches of Social Sciences, Location of

economic activities and spatial organization of economies, Classification of

economies. Sector of economies (Primary, Secondary and Tertiary).

Unit-2: Factors of location of economic activities; physical, Social, Economic and

Cultural; Concept and techniques of delimitation of agricultural regions, crop

combination and diversification-Von Thunens model and its modifications.

Unit-3: Classification of industries;-Resource based and footloose: industries. Theories

of industrial location, weber, losch and Isard; Case studies of selected

industries, Aluminium, Chemical, Oil refining and Petrochemical Engineering,

Textile-cotton and woollen.

Unit-4: Modes of transportation and transport cost; accessibility and connectivity:

international, inter and intra regional; comparative cost advantages. Typology

of markets, market network in rural societies, market system in urban economy,

role of market in the development of trade and commerce.

Unit-5: Economic development of India, Regional disparities, imp at of green revolution

of Indian economy. Globalization and Indian economy and its impact on

environment.

BOOKS RECOMMENDED

A variety of books, journals and other relevant literature on Economic Geography is

provided at the end of each unit. Students are requested to consult those references for

further readings.



4

SYLLABUS

M.A. (PREVIOUS) GEOGRAPHY

PRACTICAL

Paper-V

OBJECTIVES

To appraise the students with thematic cartography and to provide training in

application of modern tools and techniques to spatial data and their thematic dimension

in a variety of topical and regional studies at local, regional and national level.

To conduct an extensive field study survey of a contigous wider region and identify

salient land-forms features, their genesis and their impact on human life, which enable

the student to write a systematic geographical account of any area.

UNIT-1 GIS, REMOTE SENSING AND COMPUTER CARTOGRAPHY

GIS (Geographical Information Systems): Its application and components. Thematic

cartography: Spatial Data, Maps Influence on Spatial Data, Remote Sensing. GPS (Global

Positioning System). Computer Cartography.

UNIT-2 INTERPRETATION OF TOPOGRAPHICAL MAPS

Topographical Maps: India and adjacent Countries Series and International Map Series

of the World. Conventional Signs. How to interpret a topographical map.

UNIT-3 IDENTIFICATION OF SALIENT LANDFORM FEATURES ON A

TOPOGRAPHICAL MAP

Identifiation and gathering necessary informations from a topographical map, e.g. physical

features and cultural features etc.

UNIT-4 FIELD STUDY TRAINING AND DATA COLLECTION

Training the student for data collection during field study regarding land-form featues

and life style and quality of life of the people of a specific area.

UNIT-5 WRITING THE FIELD STUDY REPORT

The students should be trained well enough for how to write a field study report after
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the data collection on various issues, through a questionnaire and schedule.

NOTE: (I) A field-study survey camp is to organized in a selected area for a period

of about 10 days and the students are to be taken to various sites for physical

observation and identification. The specific area may preferably be of a

different geomorphological setting. The students will have to conduct a field

survey during camp pertaining to the following aspects-

(i) Physical features with special reference to landforms

(ii) Vegetation

(iii) Land-use patterns

(iv) Settlement structure

(v) Life style of people

(vi) Suggestions for planned development.

On the basis of the observations of the field study characteristics, the

students will have to prepare a field-study report supplemented with relevant

maps, sketches, diagrams and photographs.

Note (II) For the written practical examination, the students will have to attempt 3

(three) questions within a period of 3 (three) hours from the first three units

only.

The distribution of marks shall be as follows:-

(i) Three exercises (first 3 units) = 30 marks

(ii) Sessional work (Record file) = 20 marks

(iii) Field study survey report = 30 marks

(iv) Viva-voce = 20 marks

Maximum marks = 100 marks

RECOMMENDED  BOOKS  FOR FURTHER READING:

A variety of books, journals and other relevant literature on Practical Geography is

provided at the end of each unit. Students are requested to consult those references for

further readings.
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M.A. (PREVIOUS) GEOGRAPHY

PRACTICAL

Paper-V

UNIT-1 GIS, REMOTE SENSING AND COMPUTER CARTOGRAPHY

STRUCTURE:

1.1 INTRODUCTION: DEFINITION OF GIS

1.2 APPLICATION OF GIS

1.3 COMPONENTS OF GIS

1.4 THEMATIC CARTOGRAPHY: SPATIAL DATA, MAPS AND THEIR

INFLUENCE ON THE CHARACTER OF SPATIAL DATA.

1.5 OTHER SOURCES OF SPATIAL DATA: REMOTE SENSING.

1.6 GPS (GLOBAL POSITIONING SYSTEM) BASICS

1.7 COMPUTER CARTOGRAPHY

1.8 DEVELOPMENT IN COMPUTER CARTOGRAPHY

1.9 REVISION QUESTIONS

1.10 LITERATURE CITED

1.1 INTRODUCTION DEFINING GIS (GEOGRAPHICAL INFORMATION

SYSTEM)

There have been so many attempts to define GIS that it is difficult to select one definitive

definition. Maguire (1991) offers a list of 11 different definitions. This variety can be

explained, as Pickles (1995) suggests, by the fact that any definition of GIS will depend

on who is giving it, and their background and viewpoint. Pickles also considers that

definitions of GIS are likely to change quickly as technology and applications develop

further. Some of the shorter definitions give an idea of what a GIS is, albeit in a superficial

way.

For example, Rhind (1989, p. 28) proposes that GIS is "a computer system that can hold

and use data describing places on the Earth's surface". Fuller definitions give more idea

of what GIS can do, as well as what they are. Those provided by Burrough (1986; p.

6): "a set of tools for collecting, storing, retrieving at will, transforming, and displaying

spatial data from the real world for a particular set of purposes", and the Department

of the Environment (1987, p. 132): "a system for capturing, storing, checking, integrating,

manipulating, analysing and displaying data which are spatially referenced to the Earth",

fall into this category.

In general, the definitions of GIS cover three main components. They reveal that GIS

is a computer system.
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(i) This implies more than just a series of computer boxes sitting on a desk, but

includes hardware (the physical parts of the computer itself and associated

peripherals-plotters and printers),

(ii) Software (the computer programs that run on the computer) and

(iii) appropriate procedures (or techniques and orders for task implementation).

They also tell us that GIS uses "spatially referenced" or "geographical data", and that

GIS carries out various "management and analysis" tasks on these data, including their

input and output. The Department of the Environment (1987) lists the capabilities that

a "well-designed GIS" should be able to provide:

1. Quick and easy access to large volumes of data.

2. The ability to:

(i) select detail by area or theme;

(ii) link or merge one data set with another;

(iii) analyse spatial characteristics of data;

(iv) search for particular characteristics or features in an area;

(v) update data quickly and cheaply; and

(vi) model data and assess alternatives.

3. Output capabilities (maps, graphs, address lists and summary statistics) tailored

to meet particular needs.

In short, GIS can be used to add value to spatial data. By allowing data to be organized

and viewed efficiently, by integrating them with other data, by analysis and by the creation

of new data that can be operated on in turn, GIS creates useful information to help decision

making. A GIS can, as was alluded to in the house hunting case study, be described

as a form of spatial decision support system.

Some authors consider that there are important elements of a GIS in addition to those

common to the definitions above. For example, Burrough (1986) suggests that GIS have

three main elements: (i) computer hardware, (ii) application software modules, and (iii)

a proper organizational context'.

Others, such as Maguire (1989), stress that data are the most important part of GIS. In

practice, none of the main elements (the computer system, data or processing tools) will

function as a GIS in isolation, so all might be considered of equal importance. However,

it is perhaps the nature of the data used, and the attention given to the processing and

interpretation of these data, that should lie at the centre of any definition of GIS.

GIS (Geographic Information System) draws on concepts and ideas from many different

disciplines. The term Geographic Information Science has been adopted to refer to the

science behind the systems. Geographic Information Science draws on disciplines as
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diverse as (i) cartography, (ii) cognitive science, (iii) computer science, (iv) engineering,

(v) environmental sciences, (vi) geodesy, (vii) landscape architecture, (viii) law, (ix)

photogrammetry, (x) public policy, (xi) remote sensing, (xii) statistics and (xiii) surveying.

Geographic Information Science involves the study of the fundamental issues arising from

the creation, handling, storage and use of geographic information (Longley et al., 2001),

but it also examines the impacts of GIS on individuals and society and the influences

of society on GIS (Goodchild, 1997).

Goodchild (1997) offers a useful summary of key concepts that help with the definition

of GIS (Geographic Information System):

(i) Geographical information is information about places on the Earth's surface.

(ii) Geographic information technologies include "global positioning systems"

(GPS), remote sensing and "geographic information systems (GIS)".

(iii) Geographical information systems are both computer systems and software.

(iv) GIS can have many different manifestations.

(v) GIS is used for a great variety of applications.

(vi) Geographic Information Science is the science behind GIS (Geographic

Information Systems) technology.

1.2 APPLICATION AREAS OF GIS

There are five activitis, such as, (i) Socio-Economic or government, (ii) Defence agencies,

(iii) Commerce and business, (iv) utilities, and (v) Environmental management. The

application areas of GIS (Geographical Information Systems) can be summarised as-

(i) Socio-economic

(a) Health

(b) Local government

(c) Transport planning

(d) Service planning

(e) Urban management

(ii) Defence agencies

(a) Target site identification

(b) Tactical support planning

(c) Mobile command modelling

(d) Intelligence data integration

(iii) Commerce and Business

(a) Market share analysis

(b) Insurance



9

(c) Fleet management

(d) Direct marketing

(e) Target marketing

(f) Retail site location

(iv) Utilities

(a) Network management

(b) Service provision

(c) Telecommunications

(d) Emergency repairs

(v) Environmental management

(a) Landfill site selection and mineral mapping potential

(b) Pollution monitoring

(c) Natural hazard assessment

(d) Resource management

(e) Environmental impact assessment

1.3 COMPONENTS OF GIS

There is almost as much debate over the components of a GIS as there is about its

definition. At the simplest level, a GIS can be viewed as a software package, the

components being the various tools used to enter, manipulate, analyse and output data.

At the other extreme, the components of a GIS include:

(i) the computer system (hardware and operating system),

(ii) the software spatial data, data management and analysis procedures and

(iii) the people to operate the GIS.

In addition, a GIS cannot operate in isolation from an application area, which has its

own tradition of ideas and procedures. It is this more compre-- hensive perspective that

is adopted here.

COMPUTER SYSTEMS AND SOFTWARE

GIS run on the whole spectrum of computer systems ranging from portable personal

computers (PCs) to multi-user supercomputers, and are programmed in a wide variety

of software languages. Systems are available that use dedicated and expensive

workstations, with monitors and digitizing tables built in; others will run on bottom-of-

the-range PCs. In all cases, there are a number of elements that are essential for effective

GIS operation. These include (after Burrough, 1986):

(i) the presence of a processor with sufficient power to run the software;

(ii) sufficient memory for the storage of large volumes of data;
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(iii) good quality, high-resolution colour graphics screen; and

(iv) data input and output devices (for example, digitizers, scanners, keyboard,

printers and plotters).

Likewise, there are a number of essential software elements that must allow the user to

(i) input, (ii) store, (iii) manage, (iv) transform, (v) analyse and, (vi) output data. However,

although GIS generally fit all these requirements, their on-screen appearance (user

interface) may be very different. Some systems require instructions to be typed at a

command line, while others have "point and click" menus operated using a mouse. The

type of interface individual users find easier to operate is largely a matter of personal

preference and experience.

Unlike the issue of software functionality there is limited discussion of hardware and

interface technology in most of the books. This is because we consider these technologies

to be changing so rapidly that any discussion would soon be out of date. If 1 the reader

is interested in the latest technical advances in GIS hardware and interfaces then World

Wide Web (WWW) addresses are provided for a number of leading GIS developers and

product directories on the book website at www.booksites net/heywood.

1.4 THEMATIC CARTOGRAPHY

THEMATIC CARTOGRAPHY- The profession of map drawing and the study of maps.

THEMATIC DATA- Data that relates to a specific theme or subject.

THEMATIC MAPS- Maps pertaining to one particular theme or subject.

SPATIAL DATA

All Geographical Information Systems are computer representations of some aspect of

the real world. GIS present a simplified view of the world as it would be impossible

to represent reality in its entirety in a computer. This simplified view contains only the

data the GIS designer considers necessary to solve a particular problem. Thus, the GIS

for Zdarske Vrchy did not contain data on the location of houses for sale, nor did the

house hunting GIS contain data on the distribution of flora and fauna.  The simplified

view  of the  real  world adopted by GlSls often termed a model. A model is 'a synthesis

of data' (Haggett and Chorley, 1967) which is used as a 'means of "getting to grips"

with systems whose spatial scale or complexity might otherwise put them beyond our

mental grasp' (Hardisty et al., 1993). GIS is used to help build models where it would

be impossible to synthesize the data by any other means. Models also contain our ideas

about how or why elements of the real world interact in a particular way. Therefore,

a GIS populated with data and ideas about how these data interact is a spatial model.

Haggett and Chorley (1967) point out that a spatial model places emphasis on reasoning

about the real world by means of translation in space. This is exactly the reason why

GIS is used to solve geographical problems.

Before looking at how spatial models are constructed using a GIS it is necessary to consider
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the character of the spatial data they use as their raw material. First, however, it is

necessary to review our understanding of the term 'data' and take a closer look at the

distinction between "data and information".

DIFFERENCE BETWEEN DATA AND INFORMATION:

Data are observations we make from monitoring the real world. Data are collected as

facts or evidence that may be processed to give them meaning and turn them into

information. There is a clear distinction between data and information, although the two

terms are often used interchangeably. To help appreciate the distinction it is perhaps easiest

to think of data as raw numbers, such as those you might see listed in a table. All you

see are numbers that have no particular meaning. To make the numbers useful you need

to add context. For somebody else to interpret your tables or lists of figures they would

need to know to what the data refer and which scale or unit of measurement has been

used for recording the data. With these details the data become information. Therefore,

information is data with meaning and context added (Hanold, 1972).

DATA SOURCES

There are a wide variety of data sources, though all data fall into one of two categories:

primary or secondary. Counts of skiers using a particular ski run are an example of primary

data collected through first-hand observation. Secondary data will have been collected

by another individual or organization, for example consumer surveys of customers buying

ski equipment. Many secondary data sources are published and include maps, population

census details and meteorological data (Griffith and Amrhein, 1991).

All prirnary and secondary data have three modes or dimensions (I) temporal, (ii) thematic

and (iii) spatial. For all data it should be possible to identify each of these three modes.

For example, for data about an unfortunate happening of a devastating earthquake accident

which took place in Gujrat State (India) on 26 January 2001, the three modes are:

• temporal - 26th January, 2001

• thematic - devastating earthquake accident, and

• spatial - Gujrat State (India)

The temporal dimension provides a record of when the data were collected and the thematic

dimension describes the character of the real-world feature to which the data refer.

Additional thematic data for the earthquake accident might relate to the size and type

of the earthquake. In GIS the thematic data are often referred to as non-spatial or attribute

data.

The spatial dimension of data can be regarded as the values, character strings or symbols

that convey to the user information about the location of the feature being observed. In

the case of the earthquake accident we know that the incident occurred in Three Pines

Valley. In this case, the spatial reference used is a textual description that would only

be of use to those who are familiar with the area. However, because GIS have no 'local
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knowledge' all spatial data used in GIS must be given a mathematical spatial reference.

One of the most common is a map co-ordinate. Here, a co-ordinate pair (x,y) is used

to locate the position of a feature on a uniform grid placed on a map.

It is common to find the term (i) temporal data used to describe data organized and

analysed according to time, (ii) thematic data used for data organized and analysed by

theme, and (iii) spatial data for data organised and analysed by location. However, even

though one dimension may be used to organize data, the other dimensions will still be

present.

1.4 MAPS AND THEIR INFLUENCE ON THE CHARACTER OF SPATIAL

DATA

The traditional method for storing, analysing and presenting spatial data is the map. The

map is of fundamental importance in GIS as a source of data, a structure for storing

data and a device for analysis and display. Perhaps more importantly, maps have shaped

the way most of us think about space in two dimensions. Therefore, understanding maps

and how they are produced is an essential starting point for exploring the characteristics

of spatial data.

Maps take many different forms and come at a range of different scales. Examples range

from simple sketch maps, such as those used to show colleagues and friends how to get

to a party, to the more complex topographic and thematic maps that can be found in

national atlases.

DIFFERENCE BETWEEN THEMATIC AND TOPOGRAPHIC MAPS:

It is common to make a distinction between thematic and topographic maps. Thematic

maps show data relating to a particular theme or topic, such as soil, geology,

geomorphology, land use, population or transport. Topographic maps contain a diverse

set of data on different themes. Thus, land use, relief and cultural features may all appear

on the same topographic map. Unwin (1981) argues that the topographic map is simply

a 'composite of many different kinds of maps'.

Even though there are many different types of maps the mapping process is of a general

nature. During this process the cartographer must (after Robinson et al., 1995):

• establish the purpose the map is to serve;

• define the scale at which the map is to be produced;

• select the features (spatial entities) from the real world which must be portrayed

on the map;

• choose a method for the representation of these features (points, lines and areas);

• generalize these features for representation in two dimensions;

• adopt a map projection for placing these features onto a flat piece of paper;
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• apply a spatial referencing system to locate these features relative to each other;

and

• annotate the map with keys, legends and text to facilitate use of the map.

When a cartographer produces a map, an underlying geometric structure is created which

allows the user to describe the relationships between features. It will be clear, for instance,

that islands lie within lakes, that fields are adjacent and that if you follow a particular

road you will reach a certain destination. This structure, known as topology, is based

on the geometric relationships of objects. Following the map-making process outlined

above helps the cartographer shape the character of the final map.

1.5 OTHER SOURCES OF SPATIAL DATA: REMOTE SENSING:

Remote sensing is the science of observation without touching. Often used to refer to

earth observation from satellite plateforms using electromagnetic sensors (Ian, et al. 2003,

p. 288).

OTHER SOURCES OF SPATIAL DATA

So far in this unit the characteristics of spatial data and their thematic dimension have

been considered. To do this we have drawn heavily on the map metaphor However, there

are a number of other sources of spatial data, including census and survey data, aerial

photographs, satellite image and global positioning systems, which have additional special

characteristics. These are reviewed below.

CENSUS AND SURVEY DATA

Census and survey data are collections of related information. They may be spatial in

character if each item in the collection has a spatial reference which allows its location

on the surface of the Earth to be identified. Examples are (i) population census (ii)

employment data, (iii) agricultural census data and, (iv) marketing data.

Population census data normally have some element of spatial referencing. Knowing how

many people are in a given country may be useful in its own right, but details of where

the population are will be of additional interest. The Indian Census of Population is one

such survey which provides a 'snapshot' of the distribution, size, structure and character

of the people of India on a particular day once every 10 years. Most population censuses

use a hierarchical series of spatial units to publish data. In India census data are not

usually released in map form, but in tables for the spatial areas you request. However,

since a spatial reference is attached linking the data to the areal units of collection, the

data are immediately useful for spatial studies. Census data are only one example of the

myriad of spatial data which are collected through the use of survey techniques.

AERIAL PHOTOGRAPHS

Aerial photography was the first method of remote sensing. It is the capturing of images
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from a position above the Earth's surface, or without contact with the object of interest

(Curran, 1989; Mather, 1991). Unlike a map, which is a model of the Earth's surface

and contains only a selection of data, an aerial photograph is a 'snapshot' of the Earth

at a particular instant in time. As such it contains a mass of data and it is necessary

to carry out some form of interpretation to make effective use of the information portrayed.

Aerial photographs may be used in GIS as a background for other data, to give those

data spatial context and to aid interpretation. Alternatively, the user may abstract

information on (i) land use, (ii) vegetation type, (iii) moisture or heat levels or (iv) other

aspects of the landscape from the photograph.

Aerial photographs are particularly useful for monitoring change, since repeated

photographs of the same area are relatively inexpensive. For example, Gunn et al. (1994)

have monitored changes in land use, particularly peat extraction, in County Fermanagh,

Northern Ireland, from a time series of photographs. Interpretation of a sequence of

photographs may allow the dating of events such as major floods which cause changes

to the landscape.

CHARACTERISTICS OF AERIAL PHOTOGRAPHS

Curran (1989) identifies six characteristics of aerial photographs which make them of

immense value as a data source of GIS:

(i) wide availability;

(ii) low cost (compared with other remotely sensed images);

(iii) wide area views;

(iv) time-freezing ability;

(v) high spectral and spatial resolution; and

(vi) three-dimensional perspective.

Additionally, aerial photographs can be used to obtain data not available from other

secondary sources, such as the location and extent of new housing estates, or the extent

of forest fires. One characteristic of aerial photographs that constitutes a possible

disadvantage is the fact that they do not provide spatially referenced data. Spatial

referencing has to be added to features on the  image by reference to other sources such

as paper maps. Several different types of aerial photographs are available, from simple

black and white which may be used for a wide variety of purposes, to colour and thermal

infrared for heat identification.

The angle at which the photograph was taken is important. A photograph is referred to

(i) as vertical if taken directly below the aeroplane, and (ii) oblique if taken at an angle.

Oblique photographs generally cover larger areas and are cheaper than vertical

photographs. Vertical photographs are, however, the most widely used for GIS applications.

RESPONSIBLE FACTORS:

Before any aerial photograph information can be used in a GIS a number of factors must
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be considered. The first of these is scale.  Scale varies across an aerial photograph, owing

to the distance of the camera from the ground (Figure-1.1) The scale will be constant

only at the centre of the image, and the greater the flying height, the greater the scale

difference between the centre and edges of the image.

Fig.-1.1 Varying scale on aeiral photographs

Second, factors which may influence interpretation need to be considered. These include

time of day and time of year. On photographs taken in winter, long shadows may assist

the identification of tall buildings and trees, but may obscure other features on the image.

Conversely, in summer, when trees are in full leaf, features which may be visible from
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the air in winter will be obscured. The date of the photograph may be important to ensure

the data taken from it are contemporaneous with the rest of the data in the GIS.

Aerial photographs represent a versatile, relatively inexpensive and detailed data source

for many GIS applications. For example, local government bodies may organize aerial

coverage of their districts to monitor changes in the extent of quarrying or building

development. At a larger scale, photographs can be used to provide data on drainage or

vegetation conditions within individual fields or parcels that could not be obtained from

conventional topographic maps (Curran, 1989).

SATELLITE IMAGES

Satellite images are collected by sensors on board a satellite and then relayed to Earth

as a series of electronic signals, which are processed by computer to produce an image.

These data can be processed in a variety of ways, each giving a different digital version

of the image.

There are large numbers of satellites orbiting the Earth continuously, collecting data and

returning them to ground stations all over the world. Some satellites are stationary with

respect to the Earth (geostationary), for example Metosar, which produces images centered

over Africa along the Greenwich meridian (Curran, 1989). Others orbit the Earth to provide

full coverage over a period of a few days. Some of the well-known satellites, Landsat

and SPOT, for example, operate in this way. Landsat offers repeat coverage of any area

on a 16-day cycle (Mather, 1991).

Sensors on board these satellites detect radiation from the Earth for different parts of

the electromagnetic spectrum, not only the portions visible to the human eye. The

multispectral scanner (MSS) on board Landsat simultaneously detects radiation in four

different wavebands: (i) near infrared, (ii) red, (iii) green and (iv) blue (Curran, 1989).

After processing, the images can be used to detect features not readily apparent to the

naked eye, such as subtle changes in moisture content across a field, sediment dispersal

in a lake or heat escaping from roofs in urban areas.

Scanned images are stored as a collection of pixels, which have a value representing the

amount of radiation received by the sensor from that portion of the Earth's surface

(Burrough, 1986). The size of the pixels gives a measure of the RESOLUTION* of the

image. The smaller the pixels the higher the resolution. The Landsat Thematic Mapper

collects data for pixels of size 30 m by 30 m. Much greater resolution is possible, say

1 m by 1 m, but this has in the past been restricted to military use. Recent changes

in US legislation and the availability of Russian military satellite data have made access

to very high-resolution data easier. Resolution is an important spatial characteristic of

remotely sensed data and determines its practical value. A Landsat Thematic Mapper image

with a pixel size of 30 m by 30 m would be unsuitable for identifying individual houses

but could be used to establish general patterns of urban and rural land use.
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A new form of remotely sensed data is LIDAR (Light Detection and Ranging) data. LIDAR

is a remote sensing system that uses aircraft-mounted lasers to collect topographic data.

The lasers are capable of recording elevation measurements with a vertical precision of

15 cm. Measurements are spatially referenced using high-precision GPS (Global

Positioning System) The technology creates a highly detailed digital elevation model

(DEM) that closely matches every undulation in the landscape. Even change in ground

surface elevation detail caused by buildings and trees can be detected. This makes LIDAR

extremely useful for large-scale mapping and engineering applications.

RESOLUTION

Resolution is defined as the size of the smallest recording unit (Laurini and Thompson,

1992) or the smallest size of feature that can be mapped or measured (Burrough, 1986).

If the data are stored as raster layers, the size of each individual cell being 30 m x 30

m. in this case, the resolution of each image is 30 m since this is the lowest level to

which the data can be described. In the case of mapping census variables or other socio-

economic data collected within administrative boundaries, the Department of the

Environment (1987) refers to Basic Spatial Units (BSD) as the smallest spatial entity to

which data are encoded. The BSUs should be constant across all the data used for a

particular application so that the data collected are immediately comparable. In order to

facilitate subsequent analysis it is necessary to choose the smallest unit possible when

collecting the data. These BSD can then can be built up into any other unit by the process

of aggregation. In the UK Census of Population the BSU for publicly accessible data

is the enumeration district (ED), containing approximately 500 residents (150 in rural

areas). EDs can easily be aggregated to form wards. Wards can then be aggregated into

districts, and districts into counties. Disaggregation (the reverse process to aggregation)

to areas smaller than the original BSU is fraught with difficulties and based on so many

assumptions as to pose serious problems for data quality.

ADVANTAGES OF REMOTELY SENSED DATA:

For GIS, remotely sensed data, offers many advantages.

(A) First, images are always available in digital form, so transfer to a computer

is not a problem. However, some processing is usually necessary to ensure

integration with other data. Processing may be necessary to reduce data volumes,

adjust resolution, change pixel shape or alter the projection of the data

(Burrough, 1986).

(B) Second theire is the opportunity to process images or use different wavebands

for the collection of data to highlight features of particular interest for example

water or vegetation. The repeated coverage of the Earth is a further advantage,

allowing the  monitoring  of change at regular intervals, although for some

types of imagery, cloud cover while the satellite passes overhead may prevent

a useful image being obtained.

(C) Finally the small scale of images provides data useful for regional studies, and

applications have included mapping remote areas, geological surveys, land use
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monitoring and many others (see Curran, 1989; Mather, 1991; Maguire, 1989).

Trotter (1991) considers the advantages of remotely sensed data for GIS

applications in the area of natural resource management to be:

(i) low cost relative to other data sources;

(ii) currency of images;

(iii) accuracy;

(iv) completeness of data; and

(v) uniform standards across an area of interest.

FIELD DATA SOURCES: SURVEYING AND GPS

There are several methods of collecting raw data in the field for direct input into a GIS.

These are most often used when the required data do not exist in any other readily available

format such as a map or satellite image. Traditional manual surveying techniques using

chains, plane tables, levels and theodolites are examples of direct field measurement but

the data collected need to be written down on paper first. Modern digital equivalents

of these manual techniques have been adapted so that the data collected are stored in

digital format ready for direct input into GIS. Examples include total stations (high-

precision theodolites with electronic distance metering (EDM) and a data logger) and hand-

held laser range finders.

A relatively new technique of field data collection which has found particular favour with

GIS users is the use of satellite navigation systems or GPS (Global Positioning Systems).

These are portable backpack or hand-held devices that use signals from GPS satellites

to work out the exact location of the user on the Earth's surface in terms of (x,y,z) co-

ordinates using trigonometry (Figure-1.2). Position fixes are obtained quickly and

Fig. 1.2: GPS receiver and satellite configuration
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accurately literally at the push of a button. The accuracy obtainable from civilian GPS

receivers ranges from 100 m to as little as 0.5 m depending on how they are used, while

there are military versions that are accurate to within a few centimetres. Originally

designed for real-time navigation purposes, most GPS receivers will store collected co-

ordinates and associated attribute information in their internal memory so they can be

downloaded directly into a GIS database. The ability to walk or drive around collecting

co-ordinate information at sample points in this manner has obvious appeal for those

involved in field data collection for GIS projects.

1.6 GPS (GLOBAL POSITIONING SYSTEM( BASICS:

GPS is a set of satellites and control systems that allow a specially designed GPS receiver

to determine its location anywhere on Earth 24 hours a day (Barnard, 1992). Two main

systems exist, the. American NAVSTAR* system and the Russian GLONASS** system.

A European system is also planned for the near future. The American system consists

of 24 satellites orbiting the Earth in high altitude orbits. These satellites have a 12-hour

orbit time, and pass over control stations so that their orbits can be closely monitored

and their positions precisely identified. Satellites and ground-based receivers transmit

similarly coded radio signals, so that the time delay between transmission and receipt

of the signals gives the satellite and the receiver. If a receiver can pick up signals from

three or four satellites, trigonometry is used to calculate the location and height of the

receiver.

A GPS user will see a position 'fix' displayed on their receiver. Until recently, all readings

were affected by selective availability (SA), a deliberate error added to the signals by

the US military. This has now been switched off and fixes of far greater accuracy can

be obtained. One fix, obtained from a single receiver, will have an accuracy of about

25 m for 95 per cent of the time. When SA was in place accuracy was 100 m 95 per

cent of the time. More advanced data collection methods, including the averaging of fixes

and the use of two receivers in parallel (differential GPS), can be used to obtain even

more accurate readings down to the sub-centimetre level.

Differential GPS techniques require two receivers, one fixed at a known location (the

base station) and the other at an unknown location (the roving receiver). If both receivers

are set up in exactly the same manner and use the same satellites to compute their location,

then the positional error recorded will be the same for both receivers. A highly accurate

positional fix can therefore be obtained for the roving receiver by subtracting the positional

error calculated for the base station.

Despite 24-hour global coverage, GPS use can be hampered by certain factors. These

include problems where the path between the satellite and the receiver is obstructed by

buildings, dense tree cover or steep terrain, and in polar regions where favourable satellite

configurations are not always available.

* NAVSTAR: American GPS satellite constellation consisting of 24 satellites used for location fixing.

** GLONASS: Global Arbiting Navigation Satellite System. The Russian equivalent of the US GPS system
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RANGE OF APPLICATION FOR GPS

Despite practical difficulties, GPS is finding a wide range of applications, varying from

navigation (air, sea and land), to mapping and surveying. Cornelius et al. (1994) and

Carver et al. (1995) give some examples of the applications of GPS in geomorphology

and fieldwork. Recent developments in portable computing and mobile communications

have opened up a whole new area of application for GPS. Knowing exactly where you

are in relation to a GIS database on your portable computer or receiving location

information via your WAP phone, can be of great value and is a highly saleable commodity,

1.7 COMPUTER CARTOGRAPHY

Computer cartography (also known as digital mapping, automated cartography or computer

aided cartography) is the generator, storage an editing of maps using a computer (Mather,

1991). The development of computerized GIS is closely linked   with the   development

of   computer cartography. Two examples of developments computer cartography that

have links to the development of GIS are outlined in the next structure 1.8.

The pioneering developments in computer cartography, such as those outlined in the next

structure 1.8, were initiated by map producers, not map users.  Their interests were in

speeding up and improving the process of map production. Therefore areas such as name

placement, plotting, the use of different fonts and the production of colour separations

for printing were important (Tomlinson, 1988).

SPATIAL STATISTICS

Spatial statistics and geographical analysis methods were an area of much research and

development in the late  1950s and early 1960s as computers became available to help

the statistician. Initially, developments were in areas such as measures of spatial

distribution, three-dimensional analysis, network   analysis   and   modelling   techniques

(Tomlinson, 1988). These developments took place remote from any GIS or computer

cartography developments primarily because the methods were developed using synthetic

data sets and analyses were generally conducted only once. This is in marked contrast

to the typical GIS 'analysis', which uses real-world data, and where analysis may be

repeated many times.

Many of the methods developed in the middle of the twentieth century by spatial

statisticians are still not available in GIS. Despite the 'quantitative revolution' in geography

during the 1960s and the huge increase in the application and teaching of spatial statistics,

these methods are still not appreciated or required by many users, and are not included

in new GIS products and releases. Some of the techniques, notably those used in

geodemographics and location planning (gravity models and location-allocation models),

appear in separate packages. However, these frequently remain in the academic domain

or as tools for independent experts to use for the provision of information to clients.
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1.8 DEVELOPMENTS IN COMPUTER CARTOGRAPHY:

THE ATLAS OF BRITAIN

This atlas (Bickmore and Shaw, 1963) is widely recognized as one of the catalysts for

the development of computer methods for handling spatial data in the UK. Although

published in 1963, work on this traditional atlas had started in the 1950s. Many

cartographers and designers were involved and by the time of publication there was both

praise and criticism for the work. The cartography was praised, but criticisms were levelled

at the out-of-date material included and the unwieldy format of the atlas, and the book

made a loss for its publishers (Rhind, 1988). The problems faced during production led

Bickmore and his team at the Oxford Experimental Cartography Unit to consider using

computers to check, edit and classify data and to experiment with graphics. Experiments

were started in the late 1950s into the automatic placement of names on maps and methods

of digitizing. These investigations led to the development of the first free-cursor digitizer

and programs for line measurement, projection changing and data editing (Rhind, 1988).

SYMAP*

SYMAP was probably the first commercially available automated cartography package

(Goodchild, 1988). It was first marketed in the USA in about 1965 and could produce

crude but useful choropleth maps. Production of maps was quick, but the quality of the

output was poor since this was dictated by the output device of the time - the line printer.

The line printer achieved area shading by repeated printing of the same character or

number. Mather (1991) describes time-consuming early versions of SYMAP. Use involved

the production of decks of punched cards held together with elastic bands that were read

by a card reader. A deck of cards was submitted to an operator and output collected

later. Later, however, file input was possible and other important developments included

the implementation of previously subjective cartographic procedures such as interpolation

(Goodchild, 1988) and SYMVU** the first three-dimensional mapping package. Both

SYMAP and SYMVU were still in widespread use well into the 1980s.

1.9 REVISION QUESTIONS:

* What is GIS? Write your own definition of GIS and consider why GIS can

be difficult to define?

* Describe the various application areas of GIS.

* What is the difference between a GIS and Geographical Information Science?

* Explain the key concepts that help with the definition of GIS.

* What are the components  of GIS?

* Describes various elements that are essential for effective GIS operation.

* Explain the following terms-

* SYMAP: Synagraphic Mapping. An early commercial computer cartography pacakage.

** SYMVU: Early 3D computer mapping package developed from SYMAP.
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(i) Spatial data

(ii) Thematic cartography

(II) Thematic data

(III) Thematic maps

(IV) Remote sensing

* Explain the reason why GIS is used to solve geographical problems.

* Explain the difference between data and information.

* What are the main characteristics of spatial data?

* Differentiate between thematic and topographic maps

* While producing a map, what is a must for a cartographer during mapping

process?

* What are the main sources of spatial data?

* Explain the characteristics of aerial photographs which made them of immense

value as a data source for GIS.

* Discuss the factors which must be considered before any aerial photograph

information be used in a GIS.

* What are the advantages which remotely sensed data offers for GIS applications

in the area of natural resource management.

* Explain methods of collecting raw data in the field for direct input into a GIS.

* Describe some basics of GPS (Global Positioning System).

* Explain the developments in Computer Cartography.

* "SYMAP was probably the first commercially available automated cartography

package". Elaborate.

* Explain the following terms-

(i) Vertical photographs

(ii) Oblique photographs

(iii) Scale of aerial photographs

(iv) Satellite images
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UNIT-2 INTERPREATION OF TOPOGRAPHICAL MAPS

STRUCTURE:

2.1 INTRODUCTION

2.2 TOPOGRAPHICAL MAPS

2.3 INDIA AND ADJACENT COUNTRIES SERIES

2.4 INTERNATIONAL MAP SERIES OF THE WORLD

2.5 CONVENTIONAL SIGNS USED BY THE SURVEY OF INDIA FOR

TOPOGRAPHICAL MAPS

2.6 INTERPRETATION OF TOPOGRAPHICAL MAPS

2.7 REVISION QUESTIONS

2.1 INTRODUCTION.

Undoubtedly a map is a good guide but it requires some art to follow the direction and

information given by it. Map reading, in actuality, denotes the formation of a visual picture

of the ground depicted on a map, It is not always easy to grasp the general appearance

of the land at the first glance over the map, because various details may be recorded

by a complex set of conventional signs on it.It requires a good deal of practice, and only

a well-trained mind in this art can visualise the correct picture of the country represented

by it. In fact, all types of map do not present the same difficulties in their reading as

the topographic survey map in which the topographic forms are very well expressed by

different symbols or signs in a complex manner. 'The best way to be familiar with the

topography of a region is to compare the survey map of the region at the spot in the

field. But before proceeding to the actual field, the students must be trained in the

laboratory in consulting the map. Moreover, it is not possible for a student even in his

life-time to collect direct information from the field all over the earth; but one can easily

manage to know of the different parts of the earth-surface from the topographical sheets

thereof. This is why indoor reading of topographical maps becomes a pre-requisite.

Though a map is the tool of a geographer, it is consulted by other people also. A traveller

may, simply need to know about the location of his destination and the route followed;

while in military strategy one may require to detect all possible routes along which to

march or, which may be followed by the enemy. But the aim of a geographer is quite

different He tries to identify the exact nature of topography depicted on the map. For

this he has to study and note down carefully the main landform features, classify them

in some order and then draw necessary conclusions from them. Thus, there are two methods

of approach to a map.

(i) firstly, a simple approach with some particular end in view, and

(ii) secondly, a scientific approach.

The simple approach points out to the mere consultations of the map; whereas a scientific
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study of map requires a critical outlook; it requires, at first, the collection of facts their

systematic arrangements and then deduction of suitable inferences. The first type of study

is simple and it may be made even by a layman, but the second method is more elaborate

and requires a comprehensive knowledge of physical geography as well as of human

responses to natural environment, without which erroneous conclusions may be drawn.

Obviously, this type of study is very useful to a student of geography in having a proper

grasp of the regional geography of an area. A good practice in this type of practical work

enables the student to write a systematic geographical account of any area.

2.2 TOPOGRAPHICAL MAPS:

Topographical maps are sufficiently large scale maps prepared to show micro details of

the ground. The variations in relief, vegetation, landuse, forms of settlement, location

of urban and market centres, drainage patterns, transport networks and communication

lines etc. are some of important informations given on the topographical maps. These

maps are usually prepared and published by the official organisations of a national

government and cover the country in continuous series of maps at various scales. For

example, topographical maps for the territorial coverage of India are prepared and

published by the Survey of India. In India, topographical maps are available in two series:

(i) India and Adjacent Countries Series, and

(ii) International Map Series of the World or La Carte Interationale Du Monde

(CIM) Series.

Table-2.1 gives a comparison between these two series of maps.

Table-2.1: Characteristics of India and Adjacent Countries Series Maps and

International Map Series of the World

Characteristics CIM India and Adjacent Countries Series

1 2 3

1. Coverage Global Regional

2. Extent of Single sheet 6º longitudes

×4º latitutdes 4º Longitude ×

4º Latitudes

(at 1:1,000,000)

3. Scale 1:1,000,000 1:1,000,000

1:250,000

1:50,000

1:25,000

4. Size of Sheet 100 cm×80 cm 80 cm × 60 cm

5. Numbering

(sheet reference system) i) A to V from Equator According to scale:

to 88º N & S. Lattitudes; and at 1:1,000,000 (1 to 136)

ii) 1 to 60 starting from 180º At 1:250,000 (A to P)

longitude towards east direction At 1:50,000 (1 to 16)

At 1:25,000

(NE, NW, SE and SW)

6. Projection Lambert Conformal Conic Lambert Conic Orthomorphic

Projection
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2.3 INDIA AND ADJACENT COUNTRIES SERIES:

The survey of India was started over hundred years ago. Many great British surveyors

received their training here and many of our surveyors are also held in high esteem. Due

to their great effort our country is mapped on scales of 1, 2 and 4 miles to the inch.

But the most important are 1 : 1,000,000 scale maps, published in two series-(i) India

and Adjacent Countries Series and (ii) the International Series of La carte International

du Monde. The former also extends into the contiguous lands of Afghanistan, Tibet and

China. These sheets are 4 x 4 degrees. The whole country is planned to be divided in

4 x 4 degree sheets, each being numbered as 45, 46, 47, etc. Sometimes the sheet is

named after the most important town of the area convered by it. For instance, sheet Nos.

43 and 53 are also known as Srinagar and Delhi sheets respectively. In these sheets (i)

lettering is done in black, (ii) water in blue, (iii) contours in brown, and roads and town

sites in red colours.

These sheets have been published in two editions, (i) Political edition with administrative

boundaries in colour, and (ii) Layered edition with graduated layers of colours to show

altitudes. The publication of the latter has been stopped and in its place maps of

International Series are being published. These sheets are also known as 1/M sheets or

one-in-million maps.

ARRANGEMENT OF SHEETS:

The one-in-million sheet has been further subdivided into 16 equal sheets, each of one

degree dimension as shown in Figure 2.1. Each Sheet is known as degree sheet as it

represents only one degree extent. In Figure 2.1 A, B, C, D, E, F, G, H, I, J, K, L,

M, N, O and P are 16 degree sheets. They may be separately numbered as 53A, 53B,

53C, etc., because they are parts of the one-in-million map No. 53. They are also sometimes

called quarter inch maps as they show a scale of 4 miles to the inch. The contour interval

is generally 250 feet. The degree sheets have been again sub-divided into 16 equal sheets,

each representing an extent of 15' (See the square 53A in Figure 2.1). These smaller

sheets are one inch maps as they show a scale of one inch to a mile. Sheets .showing

an extent of 30' are known as half inch maps because they represent a scale of half inch

to one mile. One inch maps are numbered as 53 A/l, 53 A/2, 53 A/3, 53 A/4 etc., while

the half inch maps are numbered as 53 A/N. W., 53 A/ N. E., 53 A/S. E., and 53 A/

S. W., because they lie in the corresponding directions from the centre of the 53 A degree

sheet.

In selecting sheets for study, in the beginning simple sheets should be taken in which

contours are not complicated but instead, they may be easily marked. For instance, a sheet

representing a plain or plateau with low hills and ranges and clear drainage pattern may

be selected. A coloured sheet may be preferred because on coloured sheets vegetation

and other features are very distinctly marked.
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Figure-2.1:  Arrangement of sheets

(53)
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be light

shaded
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2.4 INTERNATIONAL MAP SERIES OF THE WORLD

The International Map Series of the World (CIM) is designed to produce a standardized

map of the world on various sheets of uniform size,, shape and style. Its inception was

proposed by Prof Penck at the International Geographical Union (IGU) meeting at Berne

in 1891. An agreement was, however, reached among the participating nations only in

the IGU meeting held at London in 1909 for the preparation of an international Map

of the World at standard specifications. The style and symbols were subsequently revised

and extended during 1913 and 1928 meetings of IGU The United Nations Economic and

Social Council took over the Cartographic Office in 1953 from Central Bureau (Carte

Internationale Du Monde Au Millionieme, Ordnance Survey Office, England) and made

several major changes the specifications to provide international comparability and

uniformity as well as its acceptability to various nations. The topographical maps under

the CIM are drawn on Lambert Conformal Conic Projection at uniform scale of 1:1,000,000

which covers an area of 6 degree longitudes and 4 degree latitudes (Paintal, 1967, pp.

01-12).

2.5 CONVENTIONAL SIGNS USED BY THE SURVEY OF INDIA FOR

TOPOGRAPHICAL MAPS*

1. VILLAGES, BUILDINGS, AND OTHER CONSTRUCTED FEATURES-

(1) Village, as surveyed: (a) open (b) walled. (2) Ruined village as surveyed.

(3) Scattered buildings and huts: (a) permanently occupied, (b) temporarily

occupied. (4) Deserted site. (5) Monument. (6) Sati. (7) Factory Chimney. (8)

Cave, (when not antiquity): (a) inhabited, (b) uninhabited. (9) Piquet or Post. (10)

Church. (11) Temple.

(12) Tomb. (13) Pagoda. (14) Mosque. (15) Idgah. (16) Fort: (a) surveyed (the

thickness of line should be increased for large forts according to size and

importance), (b) conventional. (17) Watchtower. (18) Cbhatri or way side temple.

(19) Battlefield (with name and year). (20) (a) Burial ground, as surveyed, (b)

Graves. (21) Oilwell. (21A) Oil-tank. (22) Mine-shaft. (23) Boundary pillar:

(a) Surveyed, (b) not found at time of survey. (24) Rifle-range, (as surveyed),
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(25) Aerodrome: (a) as surveyed, (b) conventional (26) Landing ground: (a) as

surveyed, (b) conventional.

(27) Air bombing (or firing) range, as surveyed. (28) Air bombing target. (29)

Air firing target. (30) Air mooring or Tall telegraph mast. (31A) Seaplane

alighting area. (3IB) Seaplane station. (31C) Trijunction pillars: (a) when village

boundary is shown, (b) when village boundary is not shown.

(25)
(26)

II. LAND UNDER WATER FEATURES

(32) Well: (a) lined or in rock, (b) unlined. (33) Spring. (34) Kara, (with) depth

of shaft in feet) (a) in use, (b) disused. (35) Pipe line: (a) water, (b) oil, (36)

Swamp or marsh, with cultivation. (37) Reeds in .perennial water. (38) Lake

or tank, as surveyed: (a) with defined limit of perennial water, (b) with fluctuating,

limit of perennial water, (c) with embankment under 10 ft., (d) with embankment

10 ft. or over, (e) with very steep embankment

(39) Excavated tank, as surveyed: (a) perennial*, (b) non-perennial, (c) perennial

with high embankment. (40) Tank, conventional: (a) perennial, (b) non-perennial,

* For additions in black and brown, both items 40 (a) and 40 (b) should be shown by symbol 40 (b).
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(41) Quarry, with greatest depth, (42) Singleline stream: (a) perennial, (b) non-

perennial, (c) approximate or undefined, (d) indicating change from non-perennial

to perennial.

(43) Stream bank, north bank shows continuous, unbroken, steep or precipitous

bank from 1' to 100' or over, in height, and south bank shows the same, but broken,

as surveyed, heights corresponding with those on the north bank: (a), (b) and (c)

show treatment of side stream junctions in accordance with the extent to which

the river-bank is broken, (d) breaks in banks that extend to river bed level, (e)

small breaks that have not been eroded down to river bed level, (/), (g) and (h)

types of gorges or. narrow rivers with high banks. (44) Dry nala: (a) with broken

ground along bank (as surveyed), (b) ravines (as surveyed)

(45) Double-line stream (width 1/20 inch or more on published sheet): (a)

perennial, with narrow showing direction of flow, (b) dry with sandy bed. (46)

Waterfall with height (perennial and non-perennial). (47) Rapids. (48) Sluice. (49)

Perennial canal with distance stone: (d) single-line (thickness according to

importance), (b) double-line according to width and with embankment shown by

relative height. (50) Non-perennial canals with distance stone. (51) Disused

canals.

(52) Canal: (a) with navigation lock, (b) with lock or weir carrying- (i) road, (ii)

foot-path, (c) aqueduct or (ii) printed in black or red) viaduct. (53) Dam: (a)
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masonry, (b) earth work. (54) Weir (Anicut in Madras); on single-line and narrow

double line streams, the sluice symbol should be used with the word "Weir" typed

alongside. (55) Canal tunnel, with or without cutting, as surveyed. (56) Siphon

in perennial canal (black in case of non-perennial canal).

II. TELEGRAPH LINES, ETC.

(57) Telegraph line. (58) Telephone line. (59) Electric Power line: (a) main

transmission line- (i) conventional on all scales, (ii) where spans vary largely the

position of pylons should be as surveyed when suitable to the scale, (iii) local

distribution line (conventional): for lines of intermediate importance, the size of

the large dots will be graduated between symbols (a) as surveyed, (b) conventional.

(60) Ropeway. (61) Wireless station.

IV. RAILWAY, RAILWAY CROSSING AND BRIDGES

(Gauge, if other than 5'-6", should always be stated)

(62) Railway, 5'-6" gauge double-line: (d) open, with sidings, mile stone and

station with enclosure (as surveyed), (b) under construction. (63) Railway, 5'-6"

gauge single-line: (a) open with sidings, and station and enclosure (conventional),

(b) under construction. (64) Railway, other gauges double-line: (a) open with

sidings, (b) under construction. (65) Railway, other gauges single-line: (a) open

with sidings, (b) under construction. (In symbols (62) to (65) the sidings may be

drawn narrower when space is limited). (66) Mineral line or tramway. (67) Level

crossing.
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(68) Road over railway. (69) Road (or railway) under railway. (70) Railway

tunnel, with or without cutting, as surveyed. (71) Bridge carrying railway. (72)

Bridge carrying: (a) railway over road, (b) road over railway (the descriptive

wording should be omitted only where there is no room). (73) Bridge carrying

road and railway of: (d) 5'-6" gauge, (b) other gauges.

V. ROADS AND BRIDGES

(74) Roads of 1st importance: (a) metalled, and important bridge with piers over

river (the normal distance between the piers should be 1/8" on scale of drawing,

varying slightly to permit of equal spacing between piers), (b) unmetalled. (75)

Roads of 2nd-importance: (a) metalled, (b) unmetalled. (76) Other roads: (d)

metalled, also mile stone, bridge and Irish bridge or causeway, and avenue of trees,

(b) unmetalled, (c) motor transport turning point on roods. (77) Carttrack with

bridge.

(78) Pack-track with bridge culvert. (79) Pack-track with pass and height. (80)

Foot-path with bridge, culvert. In symbols (77 to 80) the heavier symbols should

be used in afforested or contoured areas, or where emphasis is required in open

areas. Symbols may be still heavier if required to give emphasis in afforested or

contoured areas. (81) Road tunnel, with or without cutting, as surveyed. (82)

Bridge or boats or pontoon bridge (explanatory words to be typed against the

symbol). (83) Ferry or ford. (84) Track or path coincident with bed of stream:

(a) for short distance, (b) long distance. (85) Track or path following notified

boundary: (a) short distance, (b) long distance. (86) Roads,in dry river bed: (a)

with steep river banks, (b) with shelving river banks. (87) Unmetalled road along

tank bund. (88) Forest fire-line, not in regular use as line of communication;

race-course track and similar special cases (explanatory words to appear along the

symbol, but when in regular use as line of communication the appropriate road

symbol is to be used.
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VI. EMBANKMENTS AND CUTTINGS

(89) Road or railway embankment: (a) 5 ft to 9 ft high, (b) 10 ft. high or over

and steep with sharp edge at top. (90) Road or railway cuttings: (a) 5 to 9 ft

deep, (b) 10 ft deep or more and steep, with sharp edge at top. (91) Protective

embankment: (a) 5 ft. to 9 ft. high, (b) 10 ft. high or over steep, with sharp

edge at top (92) Embankments, cuttings and bridges with narrow gauge railway

(Sleepers' omitted) (a) along single-line, (b) along double-line (Note: "Single line"

or "Double line" may be typed along the line, if necessary).

VII. BOUNDARIES AND LIMITS

(93) International: (a) demarcated, (b) undemarcated. (94) Province or State: (a)

demarcated, (b) undemarcated (95) District or Tribal. (96) Sub-division,

Township, Taluk, Tahsil, Zamindari or similar partition. (97) Pargana in U.P.

(98) Reserved, Protected or State Forest (green riband will appear along the

external boundaries and along those between forests of different ownerships. (99)

Village with injunction pillar: In symbols 93 to 99 boundary pillars should be

drawn first, fitting in the boundary symbol afterwards, even if the length of bars

does not agree. (100) Boundaries along: (a) one side of road, track or path, (b)

centre of road, track or path (when it is recognised boundary), (c) one side of

river, (d) centre of river, (e) bed of river as surveyed. (101) Wooded area: (a)

not enclosed, (b) enclosed by wall or permanent fence. (102) Limits of cultivation,

open and along stream or ravine. (103) Demarcated limits of camping ground. (104)

Salt pan.

VIII. ORCHARDS, GARDEN AND VEGETABLES

(105) Orchard or garden: (a) not enclosed, (b) enclosed by a wall or permanent
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fence. (106) Tea garden, as surveyed. (107) Betel or vine on trellis. (108)

Vegetable garden.

IX. ORNAMENTATION AND TREES

(109) Scattered trees. (110) Scrub and undergrowth. (111) Grass : high. (112)

Cane-brake. (113) Pine, fir, etc. (114) Palm. (115) Palamyra. (116) Betelnut

(117). Bamboo. (118) Aloes or cactus. (119) Other trees. (120) Plantain trees.

Symbols (109) to (120) can be varied slightly in size. Trees surveyed individually

will appear in black, grass and all other trees will appear in green. Authorised

symbols will be used where suitable; in wooded areas small circles and half circles,

representing trees of uncertain nature, and dots, representing scrub, under-growth

or tea bushes, may be mixed with actual symbols which should vary with the

character of the vegetation. Symbols should not be drawn with elaborate care except

when isolated.

X. ROCKS AND SANDY FEATURES

(121) Stony waste. (122) Sand features: (a) sand hills and dunes, shape as

surveyed, (b) shifting sand, (c) confused sand hills (conventional), (d) flat sandy

areas. Loose free sand should be indicated by closer spacing of dots. (123) Sandy

river bed showing: (a) perennial channels, (b) non-perennial channels.
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(124) River bed showing: (a) sheet rocks, (b) rounded rocks, (c) edged rocks, and

(d) rock ribs.

XI. HIGH MOUNTAIN FEATURES

(125) Snow, ice and rock forms: (a) Medial

moraine, (b) Lateral moraine, (c) Terminal moraine,

(d) Hanging glacier, (e) Ice fall, (f) Crevasses due

to uneven bed, (g) Crevasses due to movement of

ice stream, (h) Ice pinnacles, (i) Bergschrunds, (j)

Permanent snow (ne' ve'), (k) Ice wall, (l) Glacier

stream and lake, (m) Ice cave, (n) Ice couloir, (o)

Rock couloir (p) Scree (q) Rock fall (large rocks),

(r) Recognised route over glacier, with pass, (s)

Snow cornice.
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XII. HILL AND MOUNTAIN FEATURES

(126) Contours, with form-lines showing sub-features and contour value. (127)

Depressions or Devil's cauldrons. (128) Broken or rocky ground. (129) Sheet

rock on mountain side, with rock pinnacles. (130) Scarp or cliff; high. (131)

Scarp or cliff: medium (about 20' to 50'). (132) Scarp or cliff: low. (133) Earth

or gravel slide.

(134) Isolated rock masses (shape as surveyed). (135)

Rock outcrops with and without scattered boulders. (136) Sheet rock. (137)

Terraced scarps. (138)

Rocky knobs. (139) River gorge in mountains. (140) River fan formed by side

streams.
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(141) River terraces. (141,A) Mud Volcanoes, etc.: as surveyed-(a) Crater, (b)

Pinnacles, (c) Mud vent, (d) Mud flow; conventional, (e) Crater.

XIII. HEIGHTS, TRIGONOMETRICAL SYMBOLS AND ABBREVIATIONS

(142) Heights: (a) Triangulation station, (b) Triangulation intersected point or

permanent traverse station or intersected point, with ground level accurately fixed

or measured, Bench-mark, with height to the nearest foot: (a) geodetic, (b) canal,

(c) others. (143) Post Office. (144) Telegraph Office. (145) Combined post and

telegraph office. (146) Police station.

(147) Dak bungalow. (148) Rest-house. (149) Travellers bungalow. (150)

Inspection bungalow. (151) Circuit house. (152) Camping-ground. (153)

Buddhist kyaung. (154) Railway station.

(155) Market or bazar with day. (156) Forest: (a) Reserved, (b) Protected, (c)

State, (d) Zamindari.
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XIV COASTAL SYMBOLS

(157) Tidal water: (a) with limit in double-line dry stream, (b) in double-line

perennial stream, (c) in single-line stream, (d) with definite bank at the junction

with a double-line dry stream, (e) without definite bank at the junction. (158) Coast-

line as surveyed, showing: (a) high water line, (b) low water line, (c) tidal flats

with mud, (d) shingle and sand, (e) cliff, (f) sheet rock, (g) rounded rocks with

sand, (h) edged rocks, (i) rock ribs, (j) single-line stream in foreshore. (159)

Fathom-line. (160) Submerged sand. (161) Submerged rocks with danger line.

(162) Steamer service: (a) in double-line river, (b) in single-line river. (163)

Mangrove swamp.

2.6 INTERPRETATION OF TOPOGRAPHICAL MAPS:

The study of topographical maps requires a careful planning, patience and proper attention.

Convectional signs are given on the maps which should be read carefully. The study of

topographical maps is classified into three broad sections: (a) Margin Informations, (b)

Physiographic Informations, (c) Cultural Informations.

(A) MARGINAL INFORMATIONS

It is important to find out the marginal informations before interpreting the topographical

maps. One must know the following informations of the maps:

(i) States and districts to which the map belongs.

(ii) Latitudes and longitudes, scale, and contour interval.

(iii) Year of publication, name and number of the map, and its approximate area.
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(B) PHYSIOGRAPHIC INFORMATIONS

These are basic and important informations and should be studied under the following

heads:

(i) Relief: nature and types of the landform (mountain, plateau or plain), average

height and general slope, important hills, peaks, ridges, valleys etc. with their

heights and their locations.

(ii) Drainage: important rivers their tributaries and their stages; type of drainage

pattern; drainage density and texture,

(iii) Vegetation: areas covered by vegetation, types of forest (protected and reserved)

and other types of trees and their distribution.

(C) CULTURAL INFORMATIONS

Topographical maps bear a sufficient information pertaining to cultural  aspects.  These

include the study of following informations?

(i) Land use: cultivated land, other uses of land and waste land; means of

irrigation,(canal, well, tank), occupation of people (cultivation, mining, forestry

etc.).

(ii) Means of Communications: railway, roadway, cart-tracks etc.; postal and

telegraphic offices; Aerodrome, harbours, ports etc.

(iii) Settlement: Urban Centres, their sites and their sizes; rural settlements, their

types and patterns, archaeological sites and their details.

2.7 REVISION QUESTIONS:

• What is a topographical map? Explain its utility and importance.

• What type of informations can be gathered from the topographical maps and how

they are been depicted on the map?

• Describe various types of maps published by the Survey of India Department,

Government of India.

• In a given topographical map, explain how the relief and drainage conditions of

that region, be estimated?

• Interpret a given topographical sheet under the following heads-

(i) Nature and type of landforms.

(ii) Vegetation and type of forests

(iii) Land-use pattern

(iv) Settlements pattern

(v) Means of communications
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• Write short notes on the following-

(i) Conventional signs

(ii) Indian and adjacent countries series

(iii) International map series of the world

(iv) Extent, scale and size of single sheet (Survey of India).

(v) The division and sub-division of Indian Topographical sheets.

• Discuss in brief the details of study the topographical maps under the following

heads-

(i) Marginal informations

(ii) Physiographic informations

(iii) Cultural informations.
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UNIT-3 IDENTIFICATION OF SALIENT LANDFORM FEATURES ON A

TOPOGRAPHICAL SHEET

STRUCTURE

3.1 THE STUDY OF TOPOGRAPHICAL MAPS: GATHERING NECESSARY

INFORMATIONS

(i) Preliminary or Marginal Informations.

(ii) Observation of the Topography.

(iii) Viewing the sheet as a whole.

(iv) Relief Observation.

(v) Dzainage Pattern Observation.

(vi) Observation of Coastal Ragion.

(vii) The Nature of Vegetation.

(viii) Settlement Structure.

(ix) Land-use Patterns.

(x) Means of Communications.

3.2 STUDY OF A GIVEN TOPOGRAPHICAL MAP: SOME SOLVED

EXAMPLES.

(i) Topographical Map - 45p

(ii) Topographical Map - 53, O/7

3.3 REVISION QUESTIONS

3.4 LITERATURE FOR FURTHER READINGS

3.1 THE STUDY OF TOPOGRAPHICAL MAPS: GATHERING

NECESSARY INFORMATIONS

(I) PRELIMINARY OR MARGINAL INFORMATIONS

For gathering the preliminary or marginal informations-

(A) Note the nature, number and scale of the sheet,

(B) Measure the area of the sheet into square miles by the scale;

(C) Find out the districts represented by the sheet and also the adjoining districts

with reference to the index below the sheet;

(D) Note down the latitudinal and longitudinal extent of the area depicted on the

sheet.

(ii) OBSERVATION OF THE TOPOGRAPHY: Topography is the expression of the
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interaction of physical and cultural environments, and as such it includes physical

as well as cultural (man-made) elements which are charted below.

As already indicated in the foregoing, these features are marked over the sheet

by some definite symbols-conventional signs, and colours which are generally used

to aid legibility in the map. Maps may be both coloured and uncoloured. Generally

seven colours have been used in coloured maps. Hills are shown by brown contours

or hachures and grey shades, water-courses are blue, forest are green, cultivated

areas are yellow, railways are black and roads, towns and villages are red. Every

country follows, more or less, the same conventional signs, with a few additions

or a little alteration.

In the topographical survey maps of India British symbols have been adopted. In

some maps more symbols are required, while in others only a few will do; for

instance, in one inch maps less symbols are used than in Cadastral maps, whereas

quarter inch maps and I/m maps require less symbols than one inch maps. The

student should, however, be familiar with these symbols so that they may be able

to identify various features on the map. For convenience the conventional signs

are given earlier (Unit-2.5),

(iii) VIEWING THE SHEET AS A WHOLE: Ignoring the details for the time, view

the map as a whole. Do not look too closely at the map but try to have an idea

of the most outstanding features of the landscape depicted on it. In the first place

you should identify whether the area exhibits one type of physical feature-plain

or plateau or hill, etc. If it includes more than one type, try to divide the area

into sub-regions so that appropriate and systematic description may be given. For

this purpose observe carefully the main river valleys and main contours indicating

high and low lands which will enable you to divide the area into different units.

In this connection it may be noted that the nature of rocks is not legible on such

maps; so only by the character of drainage it may merely be hinted whether it

is a limestone region or any other region.

(iv) RELIEF OBSERVATION: After recognising the major units of relief, primary

landforms-peaks, ridges, hills, spurs, escarpments, knolls, cols, etc., should be noted

and identified. For this, trace out important contours on a piece of paper and along

suitable lines across them draw one or more profile sections which will give a

clear conception of landforms. Drawing of sections to identify landforms is

necessary only in the beginning. After a good deal of training and practice, the

relief features can be marked only by eye-observation of the map.

The profile sections will enable you to use appropriate adjectives to typical features,

just as for ridge: long, narrow or broad, steep-sided or with gentle slopes-closely

spaced contours expressing steep slopes and widely spaced contours indicating

gentle slopes; for hills: rounded, with concave or convex slopes, residual, morainic

hills-drumlins or eskers, etc., spurs, cols, saddle, re-entrants; for plateau: broad
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or narrow, young and immature, old or well dissected by streams, flat or undulating,

merging in the land below with a scarp face or gently; for a plain: riverine, coastal

or littoral, marshy or desertic, etc.

In many cases landforms can be more easily identified from contour lines and their

spacings on the topographical map than from actual travel through the area. Flat

country is represented by 100-foot slope per mile; hilly country, by a 500-foot

slope; and rugged and mountainous country by 1000-foot slope. The stages of

dissection, peneplanation and rejuvenated relief, all produce such forms as can be

well recognised by drawing serial profiles, etc.

(v) DRAINAGE PATTERN OBSERVATION- For the sake of convenience trace out

important rivers and their tributaries on a separate piece of paper. Note down the

direction of their flow and approximate area of their basin. In the case of high

mountainous region mark the glaciers and their morainic deposits if any. Correlate

the contour map with the drainage map. For this put the former below the latter

so that contours may be visible over the drainage map. Draw cross-sections and

longitudinal profiles of important rivers, particularly in their upper course between

suitable points.

Thus you will be able to use appropriate adjectives to them. Such as for streams:

torrential, young, adolescent or immature, mature, senile; for valley forms: narrow

gorge like, 'V'-shaped or 'U'-shaped, symmetrical or asymmetrical, hanging,

transverse, longitudinal, broad, etc., and further with regard to the nature of the

river banks and beds it may be noted whether the banks are steep, gentle or shelving,

the beds are sandy, rocky, studded with islands and shoals, with one or more water

channels-braided, deep or fordablel etc

Associated with broad flat valleys which result in the formation of alluvial flood-

plains are some important features which should be carefully distinguished, e.g.,

meanders, incised meanders with steep sides (in case the drainage is interrupted

by the earth-movements), terraces, oxbow lakes, swamps, fans, deltaic flats, straight

course and drains, tidal waves and their deposits, etc. If the valley sides are

ascending steeply from the river floor, that is, if the profile is of 'U'-shaped, it

is evident that the region has undergone glacial erosion in the past. On the other

hand,' V-shaped profile indicates normal stream erosion. The longitudinal profile

may be regular and irregular or step-like, showing some breaks in the thalweg (refer

Figure-3.1) These breaks represent rapids and waterfalls which are caused by: (i)

Earth-movements, (ii) differential erosion of alternate hard and soft strata.

Figure-3.1 Longitudinal Profile of the Chambal Nadi. Mark the Fall.
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Moreover, the inspection of the drainage sketch-map will also reveal some distinct

designs or patterns; such as, (i) radial, when the streams are flowing in all directions

from the centre; (ii) external when flowing out of the region into some open sea:

(iii) internal or inland, when falling into a lake or not capable of reaching any

sea; (iv) under-ground; (v) dendritic or tree-like.

Figure- 3.2

These drainage patterns may partially explain the nature of some of the landforms.

The radial drainage may suggest igneous intrusion in the area where rounded or

dome shaped or flat-topped hills may be formed from which rivers flow in all

directions. When the surface water sinks under-ground and there is more or less,

complete absence of surface streams, it may be gathered that the area is formed

of limestone or chalk. The inland drainage, indicates in general desert topography.

The dendritic pattern points out a well developed drainage system with many (i)

consequent, (ii) subsequent and (iii) obsequent streams (refer Figure-3.3)

A consequent stream flows the general direction of the slope of the land. The

subsequent streams are tributaries at right angles to the main stream. Obsequent

streams flow into the subsequent streams into a direction opposite to that of the

consequent streams. Some of the subsequent streams may be captured by the

opposite flowing streams; wind gap or water gap may be left. When the captured

stream valley remains dry, it will be called a wind gap; (refer Figure-3.3).
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Figure-3.3: C—Consequent stream; S—Subsequent stream; O—Obsequent stream;

E—Elbow of capture; R—Resequent stream; W—Wind or water gap

The streams with steeper gradients and consequent greater erosive power have

general tendency to capture those with gentle gradient and the erosive power. By

examining the gradients of the opposite flowing subsequent streams and .the nature

of divide between them it may also be suggested as to which in future will capture

the other. In general, closely spaced contours will indicate steep slopes or gradient

and widely spaced contours, gentle gradient.

(vi) OBSERVATION OF COASTAL REGION: Our Indian coasts do not display as

much varied scenery as the British and Norwegian coasts do. Even then

topographical sheets of our coastal areas exhibits some interesting features which

can be identified by the students on the map as well as in the field. Regular

coastlines with depositional landforms like hooks, bars, shallow lagoons and

branches may be easily marked. Drowned and indented shore lines may be witnessed

along the west coast of India.

A drowned coast may essentially represent either former mountainous country or

a low land country. In the former case, ranges and hills form peninsulas and islands

while the valleys may from (i) narrow, long, steepsided fiords, (ii) rias.
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Fiords suggest former glaication of the area. Hanging valleys at a higher level than

the main rivers and at right angles to them may be looked for, and sometimes

in the upper reaches of the river which have not been submerged, a waterfall appears

on the fiord. Such coasts occur in Norway, Ireland, Alaska, Labrador and South

Chile, etc. The hinter land of the fiorded coasts is so rugged and barren that in

spite of the presence of favourable sites for good harbours no large ports have

developed. Only a few settlements in the form of small villages or holiday resorts

may be found.

In contrast to the fiord coasts, the "rias" exhibit highly irregular, branching bays

or estuaries. They are obviously formed by the submergence of a topography

evolved by normal stream erosion. It is the drowned river valley which becomes

ria. The coasts of Maine, Chespeake Bay and Pugget Sound and South-west Ireland

may be cited as examples of the ria coast. Ria coasts show on evidence of former

ice-work and have no rugged hinter land; but with regard to human settlements

they are as barren as the fiord coast.

An emergent coast occurs where the surface of the sea comes to rest against a

raised land area. One of the best examples of this type is furnished by the Atlantic

coast of U. S. A. Generally the waves do not reach the coast; instead they break

far out from it, where they cast up offshore bars of spit. These bars run parallel

to the coast, and may sometimes enclose a narrow lagoon of water; Chilka Lake

in Orissa is thus formed.

Further, the land may also extend towards the sea by the deposition of sediments

along the coast by streams. Thus the deltaic coasts are developed. Such coasts

are regular in outline  and are generally backed by a marshland. The extension

of land has been taking place towards the Bay of Bengal at the mouths of the

Ganga, Mahanadi, Godavari, Krishna and Cauvery, etc., and also near the Rann

of Cutch during recent times. The marshes, after being drained provide good

agricultural land. The ports like Masulipatam lose their importance as a port on

account of such extension of land towards the sea.,

(vii) THE NATURE OF VEGETATION: Note the vegetation of the area, and where

is it found, on the slopes of the hills, on highlands or in the river valley? Can

you say; it is chiefly to be found in places where the land is too high, or, too

steep, or, too poor to be cultivated? Likewise, examine the grass-land and

scrublands if any are found on the map.

Try to correlate the nature of vegetation with the type of climate prevailing there,

if possible. Such an attempt should be made only when one is acquainted with

the climatic conditions of the place, otherwise appropriate inferences may not be

drawn. So it may not be sometimes wise to read those informations from the map

which are not recorded on it, like climate conditions of the region.
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(viii) SETTLEMENT STRUCTURE: Trace the rural and urban centres on a separate

piece of tracing paper. This will indeed help in visualising the true picture of the

distribution of population over the area. The nature and the causes of various

settlement patterns may be clearly understood by comparing the settlement map

with the contour map. Firstly, look for the rural settlement patterns. See whether

the villages have compact houses (Figure-3.4) or dispersed habitations. (Figure-

3.5) Are the habitations scattered evenly or unevenly Sometimes village-settlements

form alignment, that is, they are spread along a river valley, road, embankment

and coastline (Figure-3.5). These are called linear patterns. Habitations forming

ring round tanks and enclosed by trees may also be found just as in West Bengal

(Figure-3.5). Thus four principal types of rural settlements may be distinguished

on the map (i) compact or consolidated; (ii) scattered or dispersed evenly or

unevenly; (iii) linear; (iv) ring type.

Figugre-3.5

Figugre-3.4

Similarly, urban centres may also be examined; in their case, too, several patterns

may be distinguished; (i) whether it is a small collecting and distributing centre

with fixed market days; (ii) cross-road town; (iii) nodal point; (iv) a hill station;

(v) a coastal holiday resort centre; (vi) a port; (vii) a manufacturing centre with

0   2    4 km 0   2    4 km

0   2    4 km 0   2    4 km
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suburban villages and sometimes with satellite towns, skirting it at some distance

like Delhi around which Gurgaon, Faridabad, and Ghaziabad etc., have grown up;

(viii) a capital town with royal establishments and fortsites in the case of old one

and Secretariat and Assembly Houses in the case of a modern one; (ix) religious

centre with numerous temples, like Bateshwar (101 temples along the bank of river

Yamuna, Agra).

Site of human settlements should be closely examined with reference to the contour

and drainage map. After careful investigation, the following facts regarding the

choice of settlements may be discovered: (i) thickly settled areas; (ii) thinly settled

areas; (iii) vacant spaces. Densely settled areas may be located: (i) Over fertile

plains, and (ii) in wide river valleys even in the hilly-regions. Thinly settled areas

may be found: (i) Over plateaux with poor agricultural lands and mining centres;

(ii) in forests; (iii) over pastures; (iv) on terraced mountain slopes; (v) over flat

hill tops; (vi) in coastal regions with small fishing villages; and (vii) in deserts

with poor vegetation.

The empty spaces may be seen over: (i) marshes and swamps; (ii) dense and

inaccessible forests; (iii) rugged mountain slopes; (iv) bare mountain tops; (v)

shelving river banks where there is danger of floods; (vi) rocky and barren plains;

(vii) deeply eroded ravines and badly broken lands; (viii) sandy deserts.

There are various factors that determine the choice of settlements: (i) The problem

of water supply; (ii) provisions of food; (iii) the nature and character of occupation;

(iv) the nature of relief of the land; (v) defence. It is for drinking water that villages

cling to river valleys or springs along hill slopes, and close to tanks and wells.

The density of settlements is directly related to food supply. The greater the food

supply, the denser is the distribution of population and vice versa.

In  agricultural regions the pattern of settlement is different from that in a mining

or pastoral region. In an agricultural region with fertile soil, the villages are evenly

scattered all over the area, but in a mining area they cling either to a mining pit

or a road, passing through it and thus assuming a linear pattern. Sometime the

villages may align the edge of forests or along the foot of hills as to utilize the

resources of forests or hill slope and the adjacent plain. In a limestone topography

where the surface drainage is, more or less, absent, the villages are closely settled

in the valley or along other water sources like lakes and the remaining surfaces

are characterised by the complete absence of settlements. Likewise, the relief forms

of different types may exhibit their typical controls over the character of settlements.

The idea of protection and defence from external dangers is responsible for making

the villages very large and compact In Western U.P., and Punjab the villages are,

in general, far more compact and consolidated than those of Eastern U.P., and

Bengal as western parts have been facing the dangers of invasion from early times.

The consolidated village settlements have grown up along: (i) the river banks to
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fight out the danger of flood collectively, and (ii) the edge of the marshes to drain

and reclaim them, etc.

With regard to the pattern of urban settlements, a few salient points may be

indicated. A cross-road town assumes a fan shaped pattern; the houses being

arranged along the road side and the crossing being the heart of the town and

the main market place. In a nodal town the roads are radiating in all the directions

from the centre (refer Figure-3.6).

Delhi may be cited as an example of this type (refer Figure 3.6). The characteristic

feature of the manufacturing pattern is usually a dense mass of buildings, ill-

arranged along narrow roads and highly congested like our Kanpur town. In the

 Figure-3.6
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case of Kanpur it may be noted that it has grown up in between the river Ganga

and the Grand Trunk Road thus forming a roughly rectangular block, (refer Figure

3.7). The relief forms also affect urban settlements. The town of Calcutta developed

hemmed in between the Hooghly on the one hand to the west and the marshland

on the east. So its extension could be possible to the north or to the south along

the Hooghly. Likewise Bombay, being on an island, could attain more vertical

extension than horizontal one.

Functional aspects of urban settlements can also be recognised on the map. A large

building with a railroad siding may be interpreted as a factory, and a number of

factories with a dense mass of buildings are typical of an industrial town. Railway

Figure 3.7

and port towns are easily distinguished. Different types of residences are recognised

by their arrangements and their distances from the heart of the town. The business

areas of the city may also be marked by road patterns, and are generally located

along central streets.

(ix) LAND-USE PATTERNS- Also examine means of irrigation- wells, tanks, the

canals, etc. Canals may be looked for both as means of irrigation and waterways.

On the basis of communication and irrigation patterns the character of the

development of the area may be envisaged. By a perusal of settlement patterns

and close inspection of other features, like the cultivated lands, orchards,

plantations, quarries, mines and factories, etc., we may gather whether the chief
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occupation of the people is agricultural, lumbering, mining or manufacturing.

(x) MEANS OF COMMUNICATIONS: Note how various means of communication-

footpaths, roads, railways, waterways, etc., link up the settlements. Mark on them

the sites of bridges, embankments, tunnels, etc., which would reveal the nature

of topography. The presence of numerous means of communication in the form

of pucca roads and railways would indicate that the country is well developed and

their absence or scarcity would show the backwardness! of the area.

3.2 STUDY OF A GIVEN TOPOGRAPHICAL MAP: SOME SOLVED

EXAMPLES

(i) TOPOGRAPHICAL MAP - 45P (Ishitaq, 1989)

INTRODUCTION

The given topographical map, 45P (refer Figure-3.8) also known as Mandasor Sheet. It

includes areas of Mandasor and Shajapur districts of Madhya Pradesh and Chittorgarh,

Bundi and Jhalawar districts of Rajasthan. It is a quarter inch map of 1"=4 miles. The

sheet extends from 24° to 25°N latitudes arid 75º to 76°E. longitudes The area covered

by this topographical sheet is about 4216 square miles. It was published in 1957 based

on the survey conducted during 1936-37 by the Survey of India Dehra Dun. The counter

interval is 250 ft Refer Figure-3.8.

A. PHYSICAL SETTINGS

a) RELIEF: The area covered by this topographical map is a part of Indian Peninsula.

The Indian Peninsula is also known as the plateau of the Central India, which

is made of hard rocks. Because of weathering, the plateau is much dissected and

developed a rugged topography. The average height of the region is about 1400ft.

but there are large number of isolated hills and ridges with more than 1950ft. above

the mean sea level. The general slope is from south to north though most of the

important hills and "pathars" are located in the north.

There are two important plateaux found in the central part with the Chambal in

between. The plateau in the west of the Chambal is known as "Rampura pathar"

and the east of the Chambal the pathar is known as "Bhanpura pathar".

In the south of the Rampura pathar there is a ridge extending in east-west direction

and standing as a water divided between north and south. The Bhanpura pathar

is, bounded by a ridge from the east side which runs in north-south direction. Its

highest peak is Ramkund (1678ft.). In the north-east there is a prominent hill known

as Mukan Dwara Hills stretching in the north-west to southeast direction. Adjacent

to that hill there is another hill in the north running to the north-south direction

having a large number of isolated peaks. It rises upto 1696ft. near Jharjhani. There
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Figure-3.8
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is a symmetrical ridge in the north of Rampura Pathar extending in the east-west

direction along the Gunjali Nadi. The pathar has five important peaks with more

than 1600ft. The highest peak (1767ft) is located near Khajuria. The Pir Ka Magra

and Bisungarh fort are located on hills at the height of 1860fi and 1916ft.

respectively at the northern edge of the sheet near 75°30'E of longitude.

B) DRAINAGE: The Chambal is the main river flowing from south to north passing

through the middle of the region and dividing it into east and west almost equally.

Important tributaries are Sau or Siwana river, Retam river, Caldi Nadi and Gujali

Nadi, join the Chambal on the left bank. On the right bank of the Chambal there

is an absence of important river. Other small rivers such as Bimani, Padajar and

Au or Ahu are also flowing in the region.

Most of the rivers are flowing in their mature stage and pouring their water finally

to the Chambal. The Chambal and .its tributaries made deep valleys. Gujali nadi

flowing along a ridge with a steep and narrow longitudinal valley like a gorge.

Innumerable small channels with their deep courses form ravines. The Chambal

itself is famous for its typical ravines.

In the southeast part of the region there is a river known as Au or Ahu. It also

flows from south to north. A large number of tributaries with deep courses are

joining it on the left bank.

The general pattern of the drainage in the region is almost similar to dendritic

pattern except C1 and B2 squares of the sheet where trellis pattern of drainage

is identified.

C) VEGETATION: The region is fully covered with forest. There are three extensive

areas of the region under natural forest: Rampura pathar in the Centre, Mukan

Dwara Hills in the northeast and lastly, forest of Begum Tehsil together cover an

area of about 700 square miles. Besides these, there are more than 10 places of

reserved forest. Among them, the reserved forest of Bhanpura pathar is the most

extensive one. Two small patches of natural forest also can be seen in the north

western part of the region. Alarge number of other kinds of trees are scattered

every where in the region.

B) CULTURAL SETTINGS:

a) LAND USE: Land under cultivation is limited because of rugged topography.

Area under cultivation is more in the south than the north. This is due to the suitable

availability of land for cultivation in the south while the rugged land of the north

does not suit agriculture and thus its use for reserved forest is quite suitable.

Wells and tanks are the main sources of irrigation. They are widely distributed

over the region. The Chambal and its tributary rivers are also important source
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of irrigation during rainy season. They are seasonal streams and do not provide

water for irrigation round the year. Since a large part of the region is covered

with forest, therefore, it is assumed that the sufficient amount of workforce must

be engaged under lumbering and collection of minor forest products in the north

but in the south majority of workforce is engaged in cultivation.

b) MEANS OF COMMUNICATION: There is a broad gauge railway line of

the Western Railway section passing through the eastern part of the region. It

connects Kota Railway Station in the north and Nagda Railway Station in the south.

The railway line of metre-gauge of Malva section main line, is passing through

Mandasor, the district headquarter situated in the southwest corner. The remaining

parts of the region do not have railway facilities.

All important places including urban centres are well connected by metalled roads

in the south while there is a lack of metalled road because of rugged topography

in the north. There are large number of cart-tracks in the region which connect

every corner of the region. There is no metalled road or railway line which can

connect the north and the south directly. Most of the postal and telegraphic offices

are confined to the southern part only.

c) SETTLEMENTS: There is hardly any temporary settlement available in the

region. Almost all settlements are permanent in nature and sparsely distributed.

Big as well as important settlements are available in the southern part while the

north has smaller size of settlements. Generally these settlements are located at

the crossing of roads and railways and they form compact pattern of settlements.

Settlements are almost absent on Rampura Pathar, Bhanpura Pathar and

Mukandwara hills.

Mandasor is the district headquarter and is the only important town of the region.

It is located at the bank of Siwana River and connected by railway line to

Chittorgarh in the north and Ratlam in the south. It is connected with Sitmau,

Mhow, Partapgarh, Nimach and Suwasra Railway station by metalled roads. Other

important urban centres are Suriel, Bhawaniganj, Shamgarh, Garot, Manasa,

Rampura, Bhanpura and Ramganj Mandi located at the crossing of metalled roads.

They have both Police Stations, and Post & Telegraph Offices. Begun, Singoli,

Ratangarh, Matasara, Chechat and Kanjarda are some of the urban centres in the

north of the region.

(II) TOPOGRAPHICAL MAP- 53,O/7 (SINGH AND RANE, 1992)

NAINITEL AND ADJOINING REGION

PHYSICAL SETTING- The sheet No. 53,O /7 comprises mostly a part of Nainital

District. At a glance, two sub-regions may be identified : (0 The Siwalik foot hill region,

and (ii) the Terai region. The rugged topography of the tally tract presents a keen contrast
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to the flat lowland topography of the Terai region, The streams emerging from the hills

on the plain below are strikingly divided into numerous branches and channels. Note the

rivers Dabka, Nihal and Bhakra all of which present the same character over the foot

hill plain.

In the hilly region the main water parting may be marked distinctly, which runs from

Nainital north-west ward, separating the southwesterly drainage from the north-easterly

drainage which is carried by Jokh nadi, Ghora Gad, and Mawani Gadhera, etc, The

extensive Tal around which the town of Nainital has grown up presents a remarkable

feature at an average elevation of about 6,000 feet above sea level, The Tal was probably

extensive in the past : the main rim of the basin may be easily marked along the line

from which the drainage is flowing into the present Tal on the one hand and also going

outwards in all directions on the other. (refer Figures -3.9, 3.10 and 3.11).

Figures -3.9

Figures -3.10
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Thus the bottom of the basin is occupied by water forming the present Tal and the

remaining portion of the basin is studded with habitations. Moreover, the students may

note the narrow 'V' shaped gorges and the breaks in the longitudinal profile of the rivers

in their hilly courses. In their upper reaches the gradient of the streams is very steep,

and the moment they descend to the plain they become gentle with subsequent decrease

in their capacity to carry heavy loads which are deposited in their beds, and thus, the

main channel is divided into numerous branches. Forests mantle the plain and the hill

slopes in general.

Figures -3.11

CULTURAL SETTING:

Settlements are unevenly and thinly scattered all over the region. In the hilly region
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settlements are generally found over the hill tops and hill sides. On the Terai, linear pattern

of settlements have grown up along the streams and canals, where water is easily available.

The urban settlements of Kaladhungi on the plain and that of Nainital on the hill are

important.

The region is made conspicuous by the scarcity of modern means of communication. The

circuitous nature of the metalled road that leads you from Kathgodam to Nainital will

exhibit the true nature of terrain which stands in the way of constructing roads in the

hills.

3.3 REVISION QUESTIONS

o Describe all the necessary informations, that can be gathered from a topographical

map.

o What are the essential landforms features, a student should identify while observing

the relief and drainage patterns.

o Explain the essential features of coastal region to be observed while studying a

topographical map.

o Discuss the different types of settlement structure which are mostly found in the

topographical sheets of India.

o In a given topographical map identify various salient features and describe all of

them in detail with necessary sketches wherever needed.

o Write short notes on the following with sketches-

(i) Dendritic and Radial Drainage

(ii) An emergent coast

(iii) Linear rural settlement patterns

(iv) Compact urban settlement patterns

o Explain, giving a detail geographical account, about the area-

(i) if it is full of waterbodies and means of irrigation.

(ii) if there is a presence of numerous means of communication.
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UNIT-4 FIELD STUDY TRAINING AND DATA COLLECTION

STRUCTURE

4.1 INTRODUCTION

4.2 HOW TO DEVELOP A GEOGRAPHICAL OUTLOOK

4.3 TRAINING THE STUDENTS IN FIELD STUDY

4.4 COLLECTION OF DATA IN THE FIELD

(i) Collection of data for the various uses of land.

(ii) Collection of soil samples etc.

(iii) Measuring the depth of water table or sub-soil water.

(iv) Collection of data regarding life style and quality of life of the people

4.1 INTRODUCTION

Geography enjoys a high position among Field Sciences. For the proper undcrstanding

of the subject, observation of geographical facts in the field absolutely essential. Maps

as have already been stated in the foregoing, are the tools of a geographer. They guide

us to unseen lands. The study of region through them is only theoretical. The first hand

information can be obtained only by visiting the spot. The knowledge of the surface

features of the earth gained by maps may be truly visualised by sight-seeing and perfected

by detailed comparison with actual facts in the field. We study in books the control and

influence of natural forces over human developments. By closely analysing the topographic

forms of a certain area personally we may find a clue of human responses to the physical

environment.

It is for this reason that the study of geography in the field becomes very much important.

But even in the whole of his life time, the Resources of a student may not permit him

to have the personal observation of the whole world. One can be thoroughly acquainted

with a few localities only. So a student of geography must get some training in the study

of local geography of one or two regions in such a way that he may afterwards apply

the principle in the study of other regions and also in the understanding of the geography

of other parts which he may not be able to observe personally.

4.2 HOW TO DEVLOP A GEOGRAPHICAL OUTLOOK

In geography, therefore, the field-work is very important. It involves the minute

observation-of landscape-both natural and cultural-in the field. The art of observation is

not simple. It requires a scientifically trained eye. Every passer-by may laugh at the

geologist, collecting pieces of stone or rocks which are daily trodden by the footsteps
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of ordinary folk. But his trained eye may discover the traces of diamond, gold or silver

lying buried there. Similarly, with a geographical outlook, one may visualize the direct

or indirect relationship between man and his environment.

Now, the problem is how to develop a geographical outlook. For this purpose indoor

study of geography becomes essential. The basic principles of geography may be followed

by indoor study of the-subject. It is with systematic knowledge of various geographical

elements that a geographic sense can be inculcated. When the student has picked up the

basic principles, he can proceed in the field for observation, enquiry and collection of

facts; their analysis and systematization may again be done indoors. In this way a complete

regional analysis - may be possible and the main geographical factors-which are operating

there may   be throughly apprehended.

4.3 TRAINING THE STUDENT IN FIELD STUDY:

The nature of training in field study will be different for various classes of students.

It entirely depends on the type of knowledge that the student has gathered in the class.

In the undergraduate and postgraduate studies to much emphasis on the physical geography

becomes burdensome. In these classes, various of types of human activities are analysed

and wherever possible, their correlationship with physical clement is established. For this

reason these students require little training in the observation of physical elements in

the field. But a personal content with human activities is essential. Students may be taken

outdoors in different regions so that they may be able to observe personally the various

forms of cultural elements as indices of human activities. Thus, sightseeing becomes an

important aspect of field study which can be possible only by arranging simple excursions

to adjoining or distant lands. Some towns, mining and industrial areas, hilly regions, etc.,

may be shown to them, where, the mode of human life or a different type of landforms

may be studied in a different manner.

In the case of postgraduate students the nature of work will be somewhat different. They

may undertake the-study of one or two small geographical regions, because they can

understand fairly well the nature of both cultural and natural landscape and also able

to establish correlationship between them.

Different types of activities are carried on by man not by chance, but they have some

relationship, direct or indirect the physical elements. The analysis of physical elements,

such as

(i) rocks,

(ii) soil;

(iii) drainage and the slope of the land,

(iv) vegetation, and

(v) cultural elements like
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(a) land use,

(b) agriculture,

(c) settlements- urban and rural,

(d) means of communication,

(e) human activities-mining and industrial etc.,

may be made and the latter may be explained by the former. They may study the land

forms also in the field. For this an elementary knowledge of geology is necessary. The

nature of landforms depends upon the structure, process and stage. The clear conception

of the structure of an area may not be possible without the study of elementary geology.

The work of relief building agents may be closely observed in the field and thereby the

history of the evolution of landforms of the area under study can be traced easily.

Graphs and diagrams should be drawn to illustrate the nature of typical landforms.

Fieldsketch may be prepared to depict the character of topography of suitable areas.

Photographs of typical features which can not be shown clearly on diagrams or sketches,

may be taken; for instance, (i) meanders, (ii) badland topography, and (iii) house types

etc. All these should be well dated.

Practical work with surveying instruments according to the syllabuses may also be done

in the region, such as

(i) contouring of a hillock,

(ii) levelling of the land along rivers to get cross and longitudinal profits or some

other suitable parts,

(iii) traverse of a road by prismatic compass,

(iv) triangulation of an open country with level surface by theodolite and the details

being filled therein by plane-table surveying.

Espeically for research students it may, however not be possible to arrive at, some definite

conclusions by one or two visits to the area but one can follow the method of study

properly, which he may apply in after studies of the same-area or any other region in

a useful manner.

The professor-in-charge of supervising the field work may select a suitable region or study

the field and issue definite instructions regarding the nature of work to be carried on

there, before actually, proceeding for it. For this, a questionnaire and the map of the

area should be prepared on a fairly large scale with the help of, topographical maps.

For example, the Girdish and Adjoining Region, both the Gondwana and Pre-Gondwana

topography can-be studied and their present form may be visualised. A comparative study

of two different regions with regard to the evolution of landforms and their

interrelationship with human development and designs made on the surface of the area,

may be carefully noted for future analysis and writing the report.
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4.4 COLLECTION OF DATA IN THE HELD

Certain points in connection with the collection of data in general may be  explained

here. There are two kinds of elements in the topography: (i) the fixed elements, (ii) the

dynamic or movable elements. On the cultural side primary fixed elements are  buildings,

fields and fences means of communication, canals, pit-heads, mines, etc., and the main

movable elements are crops, livestock, wagons vehicles, machines and man. On the natural

side the chief fixed elements are structure, slope and soil etc:, and main movable are

drainage, climate, vegetation and animals. While noting down the movable elements in

particular dates must be entered. Fixed elements may be marked on the large-scale maps

of typical localities with in the region; in case there is no separately prepared large-scale

map, carefully locate the special features on the topographical map of the area by legible

conventional signs.

The following facts may also be noted in general during the field study

(i) Farmlands with the standing crops;

(ii) Pastures - rich or poor;

(iii) Woodlands with the name of different trees;

(iv) Mining areas with the name of minerals;

(v) Industrial areas distinctly showing different industries;

(vi) Soil types for which soil sample is collected;

(vii) Depth of water table at different places;

(viii) Extended site of the towns;

(ix) Deserted rural settlements or new settlements which have developed after the

computation of the map;

(x) Badly eroded areas;

(xi) Dry beds of streams and hanged course of streams; (xii) other noticeable facts.

(I) COLLECTION OF DATA FOR THE VARIOUS USES OF LAND

The techniques of land use study include (i) field investigation, (ii) preparation of field

maps, (iii) a short scheme for village survey, (iv) designs of sampling, and (v) the

presentation of formulas investigated by learned scholars in diverse field of land use study.

While collecting data on the use of land, care must be taken that the difference between

"land use" and "land utilization" is important. Land use is the use actually made by any

parcel of land, House, apartments and industrial location are land use categories, whereas

the term residential, industrial and agricultural refers to a system of land utilization

implying roads, neighbourhood retail and service activities as well as location of industries,

and carrying of agricultural pursuits. In a rural area, tree crop or row crop would identify

land use, whereas orcharding, truck farming and grazing indicate a system of land

utilization.

The land use data may be collected for the primary uses of land, such as, for (i) crops,
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(ii) forest, (iii) pasture, (iv) mining, (v) transportation, (vi) gardening, (vii) residential,

(viii) recreational, (ix) industrial, (x) commercial, (xi) uncultivable waste, (xii) barren,

and (xiii) fallow land, etc., through a well prepared questionnaire and sehedule.

(II) COLLECTION OF THE SOIL SAMPLE ETC.

There is an instrument known as the "soil sampler" by which the sample of soil can

be taken at different soil horizons. Usually the soil sample should be taken from three

or four places of a certain plot and also from different plots of the region according

to the various types of soil observed in the field. Various crops get their nutrients from

different levels of the soil and as such, we find shallow rooted plants and deep rooted

plants. So it will be misleading to scratch only the surface soil, say, up to depth of 2"

to 3" only. The samples for different soils should be collected into different specimen

bags or glass tubes which should be numbered and named after the areas from where

the sample has been taken. If possible, a sketch should be drawn in the notebook to

mark the depth of different horizons of soil till the parent rock is reached. That is, the

thickness of top-soil, sub-soil, hard pans, and parent rocks, etc., should be distinctly shown

by a diagrammatic section.

(III) MEASURING THE DEPTH OF WATER TABLE OR SUBSOIL WATER

The general water supply of a region depends on rainfall and the depth of the water table.

The depth of sub-soil wafer can be determined measuring the level of water in the wells

of the region by tape. Sometimes by boring pipes also the depth of water table can be

measured; this method is costly and can be practised by mechanics, not by students. The

level of water in well rises or sinks according to the rainy or dry season. So the data

should be dated. If it be possible, the depth of water in wells should be measured in

different seasons and the measurement recorded on the map. If adequate data are available,

isopleths showing the depth of water table in the region can be drawn. Detailed

hydrographical surveys will be helpful in planning the setting up of tube-wells in the

region for irrigation purposes.

(IV) COLLECTION OF DATA REGARDING LIFE STYLE AND QUALITY OF

LIFE OF THE PEOPLE

Besides statistical information computed by official and semi-official sources, some

geographical facts of paramount importance about the people living in isolated corners

can be obtained only by personal observation and interview with the local through a

questionnaire. Here it may be noted that it is not unlikely that even a trained geographer

may be tempted to read theory into facts to be collected in the field. The preconceived

ideas regarding the relationship between man and environment may lead him unconsciously

to a selection of facts favourable to view already held. Thus he may underestimate the

worth of some other fact which might also have played their role in shaping the life

of the people of the area under study. Therefore, the observation of society and its

environment should be made in great detail and then pertinent facts explaining their

relationship will become obvious by a little thought.
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But it is not always easy to get necessary information from the people. The people of

such areas are reluctant to give detailed information regarding them. For this purpose

the people of the area must be taken to confidence; only then you can extract some

information from them. You should get interested in their life and your interest must have

a genuinely human touch. You should give them every opportunity of saying many things.

It is very likely that they will utter many unscientific things, but you should patiently

and sympathetically listen to them as it is not unlikely that some of them will open up

- new linies of thought which may lead to new fields Of enquiry.

In relating the tales of their life and experiences about nature, the people will have provided

you with ample materials which may indicate not only the causes of their particular mode

of life but also the changes that have taken place in appearance of the country-side due

to modern developments and contact with other people with different equipments. But

your enquiry should not be confined to one individual or one locality. You must meet

many people wisely selected from various sample villages within the area.

Care must be taken in the selection of sample areas where detailed enquiry should be

made. Sometimes it may become essential to stay with them for long and develop close

association by frequent visits. Thus, some of the interesting aspects of their life may be

revealed to you. Then you can proceed to correlate these facts with the natural environment

from a true perspective.
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UNIT-5 WRITING THE FIELD STUDY SURVEY REPORT

STRUCTURE

5.1 HOW TO WRITE A FIELD-STUDY SURVEY REPORT?

5.1.1 Writing a report, in general

5.1.2 Writing a report if studying geomorphology of an area

5.1.3 Writing a report in the field of Human Geography

5.1.4 Writing a report on rural settlements.

5.2 A SAMPLE "SCHEDULE" OF A SOCIO-ECONOMIC STUDY

5.2.0 Introduction

5.2.1 Location and why situated there

5.2.2 Depicting the location on the sketch map and other relevant

informations about village

5.2.3 Agriculture

A. Cultivation in the last decade

B. Land-use

C. Shifting cultivation

D. Land Tenures

E. Agricultural Techniques

(i) Use of fertilizers

(ii) Irrigation

(iii) Sources of irrigation

(iv) Methods of irrgation

(v) Cattle

5.2.4 Industry

5.2.5 Industry - small -scale

5.2.6 Transport and communications

5.2.7 Trade and Commerce

5.2.8 Health and Sanitation

5.2.9 Education

5.2.10 Caste

5.2.11 Religion

5.2.12 Panchayats and Co-operatives

5.2.13 Community Developments

5.2.14 Historical Importance

5.2.15 Recreation; Culture

5.2.16 Any other Matter
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5.1 HOW TO WRITE A FIELD-STUDY SURVEY REPORT

After collecting the data according to the instructions discussed in the foregoing a

systematic geographical account of the region examined may be-written indoors Field

specimens of rocks, minerals, and soil etc., may be tested and verified in the laboratory

and the maps and sketches, etc., drawn in the field may be carefully faired. In writing

the account help may be taken from other books and papers compiled by previous authors.

For drawing climatic map of the area climatic statistics, if available, may be used.

Settlement and communication maps may be drawn by simply tracing those features from

the topographical sheets to illustrate typical characteristics. Separate town maps may be

prepared to show the present site" of the town and also its probable extension or

encroachment on the rural areas as noted in the field. Similarly on the communication

map, the probable new routes may also be marked. Likewise, the drainage map of the

area may be prepared in which the changes in the course of the streams, noted in the

field, may be indicated. For the construction of soil and land utilization map, detailed

regional survey is required, as suggested- 4.4 (i).

5.1.1 WRITING A REPORT, IN GENRAL

Thus a report should be written under, the following heads in general: (i)

Location of the area.,

(ii) Physical features with special reference to landforms.

(iii) Drainage,

(iv) Climate,

(v) Vegetation.

(vi) Soil,

(vii) Population and Settlements,

(viii) Land use-

a. agriculture,

b. dairy

c. farming,

(ix) Industries,

(ix) Means of transport and communication and trade,

(x) Suggestions for planned development.

5.1.2 WRITING A REPORT IF STUDYING GEOMORPHOLOGY OF AN AREA

These headings may be modified according to the nature of investigation. For instance,

if you are investigating and studying geomorphology of the area, then the headings will

vary. Geomorphological study will be made under:

a. Geology;

b. Structure;
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c. Types of landform;

d. Evolution of landforms in relation to structure, process and stages;

e. Classification into Geomorphological units;

f. Influence of landforms on human activities,

5.1.3 WRITING A REPORT IN THE FIELD OF HUMAN GEOGRAPHY

In case your investigation is in the field of Human geography the account will be under:

(i) Enviromental setting;

(ii) Distribution of Population;

(iii) Human Habitations;

(iv) Food;

(v) Clothing;

(vi) Economic activities;

(vii) Social customs;

(viii) Stage of Cultural Development;

(ix) Cultural Associations.

5.1.4 WRITING A REPORT ON RURAL SETTLEMENTS

Regarding the writing of field study report on rural settlements, the following heads should

also be added-

(i) Type of rural settlements

(ii) Pattern of rural settlements

(iii) Rural houses and their types

(iv) Morphological structure of rural settlements

(v) Rural service centres

(vi) Trends of dispersion and spatial distribution of rural settlements

(vii) Town and countryside relations

(viii) Future of rural settlements.

5.2 A SAMPLE "SCHEDULE" OF A SOCIO-ECONOMIC STUDY

5.2.0 INTRODUCTION

(i) Name of Village………….. 2001 Census L. C. No. …………..

(ii) Natna of Tahsil…………..2001 Census L. C. No. …………..

(iii) Name of District…………..2001 Census L. C. No. …………..

(iv) Distance from Tahail Head Quarter

(v) Distance from District Head Quarter

(vi) (a) Name of Police Station:

(b) Distance from Police Station:
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(vii) (a) Total area of the village (in acres):

(b) Area of "abadi" (in acres):

(viii) (a) No. of buildings:

(b) No. of Census houses:

(c) No. of Census households:

(ix) (a) Total population ………………(b) Males: …………..(c)

Females:……………….

5.2.1 LOCATION AND WHY LOCATED THERE

I (a) Location: Is the village situated on the plains/ or a plateau (rising ground)/

on top of a hill in a depression/on an undulating (uneven) surface ?

(b) Please state why, according to the villagers the village came to be situated

in this particular manner.

(c) Give a good topographical sketch (on a separate sheet of paper)showing the

location of the village - the village itself need not be shown in the village

in any detail; a point or a cross will do but the surroundings may be shown

as clearly as possible.

II (a) Is there any legend associated with the origin of the village ? If so. please

give below a brief version. . IT there are some differences in details in

the versions given out by different persons. these may be mentioned.

(b) Does the name of the village mean anything ? If so, what ? Why did the

village get this name ?

(c) In the name of the village, is there any peculiar suffix like 'dhi (<+h)' or

para (ikM+k) or "ganj (xat)? Is this common in the area ? If possible, please

give a short list of other suffixes commonly occurring in the names of

villages in the area.

5.2.2. DEPICTING THE LOCATION ON THE SKETCH MAP AND OTHER

RELEVANT INFORMATIONS

(i) Please give a sketch on a separate sheet of paper showing the lay-out of the

houses in the village. li possible, the sketch should be to the approx. scale=

1 inch to 100 feet it should be neither too big nor to small and should ordinarily

be as big as a foolscap page (approx. A4 size). Roads, temples, mosques or

other places of worship, tanks in the village and nearby, public buildings like

School, Panchayatghars, etc. and all other important features should be clearly,

neatly and legibly shown. You may, with the approval of the Tahsildar, use

the local Patw&ri or some other suitable official for this purpose but please

ensure that a good sketch is drawn.

(ii) Do you notice any peculiar features in the arrangement of houses ? For example,

are all the houses in a simple row either on one or on both sides of a road?

Or, are the houses of each caste in a cluster- mostly or wholly ? Are the houses

of the so-called "untouchables" within the main basti or away from it ? Kindly

explain any peculiar features observed. Why are the houses in general grouped
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in the manner in which they are ?

(iii) What are the materials commonly used in the construction of houses (including

huts)? for the walls, roofs, plinth, floor, doors, windows and ventilators.

(iv) Please choose at least three houses as typical of the village for purpose of

photographs, sketches, etc. One of them should be a typical house of the more

well-to-do section of the village. There is no objection to your choosing more

than three houses if yon think that the variety of structure justifies it. For each

selected house,, take three photographs-front view, side view and general view

and showing the house as a whole; with the assistance of the Block Overseer,

please draw (or get drawn) for each house three sketches: one showing the

internal arrangement of rooms, one giving the front elevation and the last giving

the side elevation. These sketches have of course to be drawn to scale and

the important. measurements (including, among others, those relating to the

position of the. windows) must all be clearly shown. Finally, if possible, an

artistic sketch in pencil of the house may be added which should prominently

bring out characteristic or important features not brought out by the photographs

or the. sketches. In each case, details required for the identification of the house

must be given-member, name of head of household, location (if possible), etc.

(v) (a) Is there any particular method by which the date on which the construction

of a house is started is fixed? If so. please give details. If it differs from

caste to caste or religion to religion, please give only: (a) the most common

and (t) the most peculiar. Please note how site is selected and what are

the auspicious omens observed to commence the construction like day, date

signs, etc.

(b) Is any ceremony performed at the time of commencement of construction

? If so, please give details (again, if there is a lot of variation, the most

common and the most peculiar).

(c) Is any ceremony performed at the time of occupying a new house ? If so,

please give details. (If there is a lot of variation, the most common and

the most peculiar need alone be described).

(vi) Are there any peculiar features is the houses of particular castes/tribes in the

village ? If so, please give details.

5.2.3 AGRICULTURE:

No. of households -

Population (Persons ……………… Males ……………… Female………………)

Persons Males Females

a. Engaged wholly in agriculture. ……… ……… ………

b. Engaged partly in agriculture. ……… ……… ………

c. Engaged wholly in agricultural labour. ……… ……… ………

d. Engaged partly in agricultural labour. ……… ……… ………
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A. CULTIVATION IN THE LAST DECADE

Note down the names of four principal crops of the village and give the relevant figures.

If at the same time, more than one crop is grown, both may be mentioned, thus- wheat,

gram (channa), cotton, jowar, bajra, sarson, arhar etc.

If. however, different crops are grown one after the other in the same year in the same

area, they may all b" bracketed together:

Ten years data (one decade) should be noted down (1990-91 to 2000-2001) for each year

for name of the crops (area and year), irrigated and unirrigated. If the crops are more

than one in same year, that also should be taken account.

From the above noted information, write a short note explaining noticeable trends if there

is any in cultivation in the village.

B. LAND-USE

(i) Total are of the village in (acres):

(ii) Area under forest:

(iii) Area under current fallow:

(iv) Area under old fallow:

(v) Area (net) under cultivation (irrigated):

(vi) Area (net) under cultivation (unirrigated):

(vii) Area (net) under shifting cultivation:

(viii) Area under "abadi"

(xi) Area under the common use of the village:

(x) Other are:

(xi) Total:

(xii) Double-cropped area:

(xiii) Triple-cropped area

C. SHIFTING CULTIVATION:

(i) Is shifting cultivation practised in the village:-. Yes/No.

(ii) What is the local name of such cultivation, viz. Bewar, Dippa, Jhoom, etc.

(iii) Who practise shifting cultivation:- Caste / Tribe

(iv) How is the shifting cultivation practised- technique-

(v) What do they grow in such fields ?

(vi) In how many years is the first field sown again ?

(vii) Do they shift their families too as they shift their fields?

(viii) What is the land revenue paid?

(ix) Is there any legal objection to such practice ?

(x) What is the attitude of the families practising/which were practising such

cultivation towards legal objections ? .
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(xi) What is the improvement in economic condition of families once practising

shifting .cultivation which have now abandoned it?

(xii) LAND TENURES- Please indicate the extent to which absentee landlordism

or "batai" cultivation or Of any similar type of cultivation by tenants at-will

is prevalent. Why is this practice resorted to even though it is illegal-is it

because it is very profitable or is it because the owners for various genuine

reasons (which should be explained) find personal cultivation impossible?

E. AGRICULTURAL TECHNIQUES:

(i) Use of fertilisers: How many households use fertiliser? In how many acres in

the village? Total quantity used during 1996-97 to 2000-2001 (Ammonium

sulphate, Super phosphate, Others, that is, composted pet, green manures etc.)

(ii) Irrigation: Additional area brought under irrigation during the last 5 years (1996-

97 to 2000-2001) Irrigated in Acres.

(iii) Sources of Irrigation: Tanks, Wells, Dams, reservoirs, etc.

(iv) Methods of Irrigation : Field channels (Persian-wheel type) Most ordinary and

Other methods Crops irrigated:-

Name of crop, irrigated area in 1996-1997, to irrigated area in 2000-2001.

(v) If there are any other improvements in technique-like use of machinery, better

seed, transplantation, etc.- kindly write a brief note giving the relevant figures.

(vi) Any other remarks (particularly touching on _the pattern of cultivation, i. e.,

more horticulture or gardening, etc.).

(vii) Cattle:

(i) No. of households owning cattle for agricultural purposes:-

No. of households owning milch-cattle:

No. of balls in the village:

No. of cows in the village:

No. of buffaloes in the village:

(ii) Have any attempts been made to improve the breed of the cattle ?

(a) No. of bullocks castrated-

(b) No. of cows/she-boffaloes covered by Pedigree Bulls/Buffaloes:

(c) No. of successful cases of coverage under Artificial Insemination Scheme-

(d) Please note the reaction of villagers to above scheme.

(iii) Nearest veterinary hospital:………………… Distance………………..

Is it commonly used by the village:

(iv) Where do the cattle graze?........................Distance………………….

(v) Is the pasture sufficient?

(vi) If not. how is it met?

(vii) Is there village grazing fields?

(viii) Is there any attempt for improved pasturage?

(ix) If yes, in how many acres?

(x) What have been introduced for improved fodder, for e.g. Napier Grass, Luschan

Grass, etc., in how many acre,

(xi) What is the reaction of the village.
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5.2.4 INDUSTRY:

(i) Factory Employment:

(A) Are there any people in the village who are employed as- Workers in a

factory? If so, please give details:

A(i) Name of the factory ………………………… Date of

establishment………………………… Location and distance of factory from

the village ………………………… No. of Households engaged (part-

time…………full time …………). Males (Part-time …………full time

…………). Females (Part-time …………full time …………)

A(ii) Names of mines/quarries……………………………… Date of establishment

…………………… Location and distance of mines/quarries from the

village……………………………… No. of Households engaged (part-

time…………full time …………). Males (Part-time …………full time

…………). Females (Part-time …………full time …………)

(B) How many among the people have some other occupation also like

agriculture, household, industry etc. ? Give details:

B(i) Subsidiary occupation No. of men ………… No. of women ………… In

Agriculture. No. of men ………… No. of women …………

B(ii) How many of the workers shown in above are skilled workers.?

5.2.5 INDUSTRY- SMALL-SCALE:

(a) How many are employed in small-scale factories owned and seen by others,?

(b) Name of small-scale factory

(c) Number employed (men ………… women…………) No. of skilled workers

(men ………… women…………).

(d) Give in tabular form shown below details regarding other crafts owned and

managed by the families themselves:

(e) Name of household industry- cottage industry (men ………… women…………)

Number employed (men ………… women…………)

Period in a year for which occupied (men ………… women…………)

5.2.6 TRANSPORT AND COMMUNICATIONS:-

(A) How is the village connected with the outside world?

(i) Distance by road to Tabsil Hq. …………………… is it an all-weather road

or a fair-weather road? ……………………

(ii) How far is the nearest railway station? …………………… Name of railway

station: …………………… How is it reached? ……………………

(iii) What is the means of transport commonly used? For short distances :

…………………… For long distances: ……………………
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(iv) Please draw (get drawn) a sketch of a bullock-cart (or other cart commonly

used) giving all important measurements, if possible.

(vi) Nearest Post Office: Distance: ………… How reached: ……………………

(vii) Nearest Telegraph Office: Distance: ……………………How reached: …………

(viii) How do marriage parties commonly travel ? ……………………

5.27 TRADE AND COMMERCE:

(i) Nearest market place (wholesale) ……………………………… Distance: Nearest

market (weekly bazar)……………………………… Distance: ……………………

Are there any shops in the village? If yes, what is the nature of shop ?

(ii) Please give a detailed description of the weights and measures used in the

village.

(iii) Is there any co-operative marketing society in the village? Is it functioning

effectively? If not, why ?

(iv) What is the number of traders in the village itself? Are they money-lenders

also? What are the rates of interest charged by them ? Do they carry on the

business of tending money on pledge of articles like ornaments, vessels, clothes,

etc..? If so, give-details.

5.2.8 HEALTH AND SANITATION:

Allopathic Ayurvedic (i) (a) Nearest dispensary : …………………… Distance:

……………………

(i) (b) Nearest hospital: …………………… Distance: ……………………

(ii) (a) What is the common source of drinking water in the village?

(iii) How many houses have wells of their own from which they draw their drinking

water ?

(iv) How many wells for public use are there in the village ?

(v) If the bigger source is more than a furlong away from the abadi, give the actual

distance

(vi) Is there a scarcity of drinking water during particular season? If so, please give

details

(vii) (a) Nearest Maternity Home: ……………………Distance: ……………………

(viii) Is there any "dai" in the village? ………… Is she trained …………

(ix) Nearest Small-pox Vaccination Centre: ………… Distance: …………

(x) Is there any Vaidya/Hakim in the village ? ………… Is he/are they a/both

registered medical pracritioner/s?

(xi) Is there any epidemics /disease(s) that the villagers usually suffer from? Any

known reasons ? ………… …………

(xii) Is the village regularly sprayed with D. D.T.? If so, date of last spray : What

do the villagers think about those sprays?

(xiii) Are there any public latrines in the village ? …………How many ? …………

Who put them up ? ………… Are they used ? ………… Are they properly
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cleaned and maintained ? ………… By whom ? …………

(xiv) Comments on the general cleanliness of the village.

(xv) Is a bath taken regularly at least once a day by the villagers? What is the

common practice? …………………… Is any soap used ? Yes/No. ………… If

no, with what do they clean their bodies and hair ? ………… Do they apply

oil on their bodies or hair ? ………… Yes/No. ………… If yes, …………after/

before bath.

(xvi) Is personal clothing washed every day ? ………… If not, how often ? …………

Is it also crenel and pressed now and then and, if so, how often ?

(xvii) (a) What is the manner in which a bleeding wound or cut is first treated by

ordinary people ?

(b) What is the manner, in which fever is first treated by ordinary people

i.e. before going to any doctor?

(c) What do they do for the common cold ?

5.2.9 EDUCATION

(a) Literates in village. Total ………… males ………… females ………… below

V class …………, passed X class ………… degree …………, post-graduate

…………, doctors …………, engineers………… any other …………

(b) Educational Institutions:-

I. Nearest Primary School …………Distance………….

2. Nearest Middle School: …………Distance. …………

3. Nearest High School: …………Distance. …………

4. Nearest Arts College : …………Distance. …………

5. Nearest Science College : …………Distance, …………

(c) If the number of educated females is too low as compared to boys. Causes

may be inquired to.

(d) In each case above, kindly mention the number of boys and girls from the village

attending the institution, under B and G respectively.

(e) Are any newspapers, magazines, etc.. subscribed to or brought regularly by

any institution like a club or Panchayat in the village ? If so, give details,

indicate approximate expenditure per month/year incurred and state how this

money is raised.

(f) Are any classes run for adults in the village or nearby ? How many attend-

men or women separately? For how long have these classes been running ?

(g) Please comment on the attitude of the villagers towards education.

(h) Language:- Name of language………… Number of speakers…………

5.2.10 CASTE

* Total number of caste/subcaste ………… males ………… females …………

* If there is more than one caste/subcaste, then the above details be collected for

each of them
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* Which are the Castes/Sob-Castes/Tribes/Sub-Tribas that are keenest on education

? Give facts in support of your view.

* Any other comments on the importance of caste in the life of the village. (In

particular, please indicate the present position regarding 'untouchability').

5.2.11 RELIGION

(A) Population Religionwise- Hindus, Muslims, Christians, Jains, Tribal, Others

(indicate the male and female number of population in each religion).

(B) (i) Is there a temple in the village ?

(ii) It not. which is the nearest temple visited by Hindus ?

(iii) What is the name of the deity ? How was the idol installed and when?

There is bound to be some traditional legend regarding the idol; please give

a full account.

(iv) Please give good photographs of the deity (at least one "front view and one

side-view).

(v) Please give a sketch on a separate sheet of paper of the interior of the temple

showing the position of the idol with all the relevant .measurements.

(vi) Please give two or three good photographs of the temple in various aspects

(front-view, side-view, etc.)

(vii) How is the temple managed and bow old is it ? Is there any property attached

to the temple; if so. who manages it ?

(viii) Any other interesting details :

(C) (i) Is there any Church in the village? If there is, please give, to the extent

applicable, the same information as given in respect of the temple.

(ii) How old is the Christian community in the village, if it is ?

(iii) Is there any mosque in the village ? If there is, give similar details, to

the extent applicable, as in the case of a temple.

(E) It may be that in the village yon have some place of worship which it is difficult

to call a temple particularly in tribal villages. If so, give a full description with

photographs.

(F) Please give a full description of two of the most important annual festivals

with particular reference to the legends, ways and peculiarities of celebration,

etc. A special note may please be made of Tribal Jatras, Communal Shikars,

etc.

(G) Tattooing. - Please give photographs and drawings of the principal designs. Why

it is done ? Who does them ? What does it cost ?

(H) Superstitions relating to:

(a) Birds, (b) Months of the year. (c) Animals, (d) Hours of the day, (e) Castes.

(f) Days of the week, (g) Others.

5.2.12 PANCHAYATS AND CO-OPERATIVES:

(i) If there is a panchayat in the village, give a brief description of its role and

effectiveness in the village.
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(ii) Who are the office-bearers ? - States and caste. Is there a caste preference in

the composition of the Governing Bodies ?

(iii) If there is a Co-operative in the village, give similarly a description of its role

and usefulness.

(iv) Who are the office-bearers ? Status and Caste - Is there a caste preference in

the composition of the Governing Bodies ?

5.2.13 COMMUNITY DEVELOPMANT

Please give a short account of the progress made in the village as a result of the community

project movement. In particular, what are the views of the leading villagers regarding

this matter ?

5.2.14. HISTORICAL IMPORTANCE

(A) Is the village associated with any historical event? If so, please give details.

(B) Is there any ancient monument in the village ? If so, please give historical

details and also a description (including photograph) of the monument.

(C) If there are any interesting historical details in the settlement records of the

village, please indicate.

5.2.15 RECREATION AND CULTURE

(A) Give a brief description of the common Games of skill and games of chance

played in the village.

(B) Other cultural activities, if any - like folk-dances. bhajan mindalis. etc. Give

full details.

5.2.15 ANY OTHER MATTER RELATING TO THE VILLAGE & VILLAGERS.
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